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3 nd, are clearly Demonſtrated,” ànd the Practi & 
by 2 deduced from thoſe Demonſtrations. l 


* "af — E. — 


7 4 
F 9 | 
ey 2 3 


9 
TY — 
. 7 9 122 * 
2 2 — * - 9 20 5 5 * e 5 3 
-= - 9 2 N . ' 
* r = 9 
* 1 I 4 ; l 
* * 1 3 W 45 — 2 * A 


Io —— ny — 


FD — — 2 ESE Ad 


— 8 
Z | x 
* 


6 LY, 
1 * Sonar Exh: 
([PuroxeTIoat and PxAcTICAt.H 


In which the ſeveral Cafes of Plane and be- 
rica! Triangles are . 9 


and Arithnaticalh. 


As likewiſe a TREATISE | 
3 5 


SrenzoonApme. and COTS 
Projection of the 8 HH E. 


In which the Principles and Theorents on which they 1 


% A 
< '4 , 
. 
+» (tas * OY 2 ov 9 * * * A. 
_ v3 —. 8 : 2 — 
. c 3 Y PRIN : 5 2 
* * Fe... p * . ad £ . 
. y ＋ * J J a F « 20 A. 2 
4 5 -* - * 
1 - bs r 
9 * 8 4 — bud a Fo, x 
: i* vo bet K 6 4 


_ ff 
x 
| 3 1 - 85 : 
- _ . * * 
4 N T's : 

* F 3 x — * 1 8 o 
1 EY % [4 3 3 2 2 4 
I Dn g A 8 5 2 
5 > 4 MES” Nt. "EY 4 * . 


4 
* 


II 


Y Iltuftrated 7 in the Stereographick Proſection pf the oe 
Wy ral Caſes i jo. Bi Right and Obfique Angled; Spherical, 

Triangles: So that the R equifites .may be found 
| wichour Calculation, by Seal and Compaſs, - 


Abe "Second Edition, care ly creed 7 the Anton 1 1 
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|. The Difference of two Cuanties when it i is 


<P Equality. 
: 3 9 or "6c 


9 Tangent EE 


PVerſed- ſine ef the aunuan. 
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tities between which tis plac d. 


net known in which the f lies. 
Multiplication. | 


Majority, or greater than. © 
Minority, or leſſer than. 


Radicality, or Square Root. 7 


Co- tangent. 
Verſed-ſine. 


Right- angle. 
Sum of the Legs, 
Difference of the Legs. 
Sum 4 the Angles, . 
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H I 8 Treatiſe of Trig * ; 
nometry and 8 4 

Wer Projection is hum- 


>| bly Dedicated to You: | 1 
[being glad of this Oppor- 
it nity of more Publickly 


f eſtifying the Reſpect I 8 
bear to You, and my Obli- 


gations for the Kane 


onferr d by You __ 


Tour H. adds e and. 
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r His Treatiſe is accommodated both to the Tbeoretick 
and Praftick Reader; a Practical Treatiſe only, 


would never pleaſe the, former, nor a Theorick the latter. 
In order tothe former End I have made uſe of the miſt 


Conciſe and Elegant Demonſtrations I could find,and par- 


ticularly from that incomparable Treatiſe 7750 enometry, . 
4 of Oxford. 


Written by the Learned Mr. Catwell, A. 


And that I might anſwer the latter End the better, I 


bave given the attual Salutions of the ſeveral Caſes both 
of Plane and'Spherical Triangles in Numbers, Natural 


and Artificial, aud kewiſe by the Gunter's Scale; and 


Bavpe taken great care that-the ſeveral Directions to pra- 


(ace ſhould be fo plain and eaſy, that they might be made 


_ Uſe of effectuallj by Perſons that are not ſo well grounded 


| as yet in Geometry, &c. as to underſtand the Deman= 


..- a 00-00 tbe) rat epic Projection 


of the $ berg which is a Branch of Perſpectiue; I have 
e N 


Demonſtrat 


ſuration of any are ſo Projected. 


Aud jaſtiy, I hau ſbew d you how to Projett the ſeveral 
Caſes of Spherical Triangles both Right and Oblique, the 

. Reaſons of all mhich Preceptsnaturally flowing from Pre- 

bee ding Propoſitions : There hath been nothing wrote in 

_ Engliſh giving ſo full Account of this Matter, which is 

< þ 


| bumbly Submitted to the Judicious Reader, By 


the Principles and Theorems on which 
it depends, and from thoſe Theorems have ſhew'd the 
reaſon of the ſeveral Methods made uſe of in Practice, 
making thereby the Projection of the Sphere upon the Plane 

f any great Circle to becomeeaſy', and likewiſe the Men- 
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Nele to be known in Order; to find the - 


| Requiſitsof Right and Oblique Triangles, I 


„ a Scale of Equal _ and a AVE 
2 CORO - wp 


5 PROBLEM 7 


From a Point in a Line given, to erełi 4 
Perpendicular. = 


E T the Line given be 5 ad the point gi- 
a 1 ven ez take two Points c, d, ea 


Foot of your Compaiſſes in c and d, Fig. I. 
n'd to any diſtance greater than ce, and 


_ diſtant from e: Then putting the Plate I. 


frike two Arches. cutting one another in 2 Then ; 


draw the 88 fe, it mall * . re. ; 


quired - 
P R O B. "Th: 
25 divide a given Bieki-hins into 0] 
eſual Paris. 


Let che Line given be @ bʒ upon the Point with 4 


Four Compaſles open d to any Diſtance grea- 


e ter than half the Line à b, diſcrbe the Arch Plate I. Ml 


cd then putting the Foot of your Compaſſes Fg. H. 
: an a the Point 0, and mth the lame opening de- 6 


ende 


Kn 


ſeribe an Arch cutting the other in c and a, the Line c 4 
da bilſe& the Line given _——— 


PROB. III. 


Ben a Point given without to let fal! a Perpen- | 
Wy dicular to a Line given. 


1 Let the Point gien be g, and the Line given a by 
| put one Foot of your Compaſſes in g, and 9 5 
Plate I. with any Diſtance, greater than the neareſt 


R * III. Viſtance of that Point from the Line given, 


croſs the Line given in the Points e and d, then 


; . tting the Foot of your Compaſſes on the Points c and 


with the ſame openning of your Compaſſes deſcribe two 


| Arches cutting one another in f, a Rular being laid tog 


and 5, draw che Line g * it mall be the eee . 


gs 
0 P R 0 B. 4 3 
Nom the end of a Lim given, T ael2 ; a 
Perpendicular. 8 


1. ;. Upor the Point b with your Com mpaſſe REES to 
au/ Diſtance bc, deſcribe the Arch cde; then 


| | Plate J. your Compaſſes at this opening will reach 


Fig. IV. from c to q; and from d toe, upon the Points 


d and e, and with the ſame opening of your 


Compaſſes deſeribe two Arches cutting one another in 
Fb ſhall be the Perpendicular. 


2. Your Compailes being oper'd at any Diſtance, : 


. and the other any where 
3 Plate 1. in c, then turn about the Foot that was in b, 
Fig. V. tillitcrols the Line a h given in d. draw che 


Line def, ſo that e ch then i Fbu Per 5 


t one Foot in 
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PROB. V. 


From a Point given to draw a Parrale] to a 
Line given. 


"Ti the Point given be c, and the Line siven 45. 1 
5 "From the Point c as a Center, ſtrike an Arch 


cutting the given Line@ 6 in a, then take Plate l. 


a c in your Compaſſes, and putting one Point Fig. VI. 


any where in the Line à b; ſuppoſe in b, | ? 
with the other deſeribe an Arch, then take a bin your - 


_ Compaſſes, and Fi one Foot i in c, with the other 
cut the former 


Ws Parrallel to the Line siven. 


ch in 4, a Line drawn thro' 0 F and 4 


PROB. VI. 


; With a Line given a b, to e dale of any = 
Number of Degrees given, Suppoſe 45 Degrees. 5 


5 Open your Compaſſes to 60 deg. of your Line of 
Chords (60 deg. of the Chords being equal 

to the Radius of that Circle, the Chords Plate I. 
were deſign d to meaſure) and putting one Fig. VII. 


Foot i in a, with the other deſcribe the Arch 


d; then take 45 deg. from your Scale of Chords, and 


put it from c toe in che Arch, draw the Line a e, and * tis 
done. 


Hence an Angle being TAR y 1 you may mea- 5 


ſure its Quantity by taking c e in your Compaſſes, and 
applying it to your Line of Chords and it ſhes you the 


Number of . in that Arch that i is the Meaſure of the 


, # * 1 


0 1 
: 1. 


5 
© PROBE; vn. 
© Three Sides given to make a Thule... 


Letthe Sides given be a, 6 and e, with which i it is re- * | 
quird to make pb op a VETS a, then 
. taking the Si in your es with 
Plate I. . deſeribe an Arch, and with the 
F Ig VIII. Diſtance c putting any Foot in 6,cut the former 
„„ Arch in c, then drawing 2 and | bo and tis + 


PROB. VIII. 


To bring any three Points not fituate i in a  Right- 
Une, into the Circumference of a Circle 


Let the three points given be 4 bc, take above half | 
| the Diſtance between @ and ö in the Com- 


Plate I. paſſes, then placing one Foot of your Com- 
. IX. paſſes in a, wich the ſaid Diſtance deſcribe 
the Arch ed, with the ſame Diſtance and 
one Foot in 6 deſcribe the Arch e d, cutting the former 


ine and d, and draw the Line ed: Then taking above 


half the Diſtance between ö, c, and one Foot being 


placed in c deſeribe the yh 2 , and with the ſame 


Diſtance, one Foot being in the Point ö, croſs 
the former Arch in oy 1 55 0 „And Fat the 


Line fg; now where the two NEF and fg, 
rl each other (viz. in the 25 55 is the VINE, | 


of the * which Was required. 
DE FINITTIO NS 


Parts calld Degrees, and each Degree into 


550 Parts calldMinuites, and eachMinuite into 

> 2 I. 50 Parts calld Seconds, Cc. any Portion off 

Fzg. Xx. which Circumference iscall'd an Arch, and is 
 Meaſur'd by the Number of Degrees, it contains. 


2. A Chord is a Right-line joyning the Extremities 
ofan Arch, as AC is the Chor of the Arches ABC. 
Abc. * 


Circle is dupa to be divided into a equal 
D 


3, = Ow. 


i es mee wi. - 


= - thro? the ot | 
the Arch, AE is the Right- line of the Arches AB, AD; : 
and here tis evident, that the Sine of 90 deg. ( Which 

is equal to the Radius or Semidiameter of the Circle) 
zs the greateſt of all Sines, the Sine of an Arch greater 
Þ than a Quadrant, Deny leſs than the Radius. . 


. 


1 oy r Figure. 


* 


* 1 e is a Right-line 5 Font one 0 Th. 
of an 9 1 1 to that Diameter paſſing 
or it is half the Chord offt twice 


| 4 A Verſed-ſine i is the Segment of the 8 "WE: 
ceptea between the Aren and its Right-fine, E B is 


= erſed-ſine of the Arch A B. and ED of the Arch 


"oe A Tirgene of an Aich is a Right-line drawn Per- 0 


pendieular to the end of a Diameter, paſſing thro one 
end of an Arch, and its Length is limited by a Right- 
Une drawn from the Center thro' the other end of tge 
Arch, and this Line is calld the Secant; thus BM is the * 
13 Tangent and F M the Secant of the Arches A B. AD. 


6. The difference of an Arch from a Quadrant, TY 5 


= ther it be greater or leſs is calbd its Complement, GA. 
is the Complement of the Arches A B, AD; HA is the 
Sine of that-Complement or Co-ſine, 81 the Tangent 
of that Complement, or Co-tangent, F I the Secart of 


that Complement or Co- Scam. 1 


7. The 1 of an Arch from a Semicircle i is 


E _calld its Suppliment. 3 . 8 


8 That Part of the Radius which is betwirt the Cen: 6 | 
1 I ter and Right-ſine 1 is= to the * ſine, F EZ HA. 


9. If an Arch be greater or leſſer chan: a Quadrar ant 


15 te mos of the Radius and Co- line is equal to the 
Verſed - ſine. Theſe things will be farther illuſtrated Rby _-* 


By =BE=MA, or Kg 
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In a Trlangis are ſix Parts, vid three ſides and 7 


f m5 eg ahy three of which being, given (except the 
three Angles of a Plane Triangle) the * three may 
de found, either Mechannicaliyh 5 


equal Parts and Line of Chords, or by 10 Arithmetick 


"Et Calculation (if ſuppoſing the Radius divided into any 
Number of equal Parts we know how many of : thoſe - 
equal-Partsare in the Sine, T 

Arch propo d) the Art of inferring 


. and is either Tum or Spherical, 


- x 
* Pug 1+ ** ng 
Ln 


The Tulle of Natural Sines, % Here, g. „ 


may be thun made, 


1 Ph 8 15 the Sine of a 1 
o- ſme 
3 n bern 


Ta: 2 wy | © * 75 N A "os bi. 


2. A E the Sive of an RS 0 b BN ; 


the Sine of E the Arch. 
FE the 


quently E B; then 
BNE e. 1 782 Arch, 


G 2. BN the Sine of ah Arch being given, to d AE, 2 


5 the Sine of twice that Arch. 


FN the Co-ſine is known (by the firſt) and the Fi. SE 


N F B N, A by OY are mm") z 3 FB, FN: 


1 Bo 1 x An the Sines of + two FREY” 3D; x 3 being 


| 8 | «wack to find "ry the Se "we the sum of the en. 4+ 


y the help of a Seale of 


mt, or Secant of any INS 
rring which . 


reh ng given to \ find i its Me 


do dne is known by = and canſe- 


„ 8 N 
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. ak of to Bee. ty 


"Of 


The Co- ines FO. FP are known (per firſt) den F 
FP : : Bo. P 7. and the Triangles yÞ x (P wx, gu F) , 


F are Similar, therefore Fg. Fo : : xP.x y. then 


a r rx 928 


5 | 

Sine of the one Arch into the others on | Size of -* 

the other Arch into the Co-fine of the firſt Arch, and 

| this Sum divided by the Radius N of the Sum of two 
+ .  Arches7 and if the Sines of the ſame two Arches were gi? 
5 * and * were requir'd to find the Sine of their Dit- 


— cbs Bo 4 
— — chat is the 


FRP EIN. 


— 


£6 Suppoſe the Arch L. a = - 30 deg. and ab =ah, 


and by the Sine of 5 L, and h K its Co-ſine, allo bd 
the Sine of b L, and br its Co- ſine; draw F a cutting 
ö in then 4 hg (4e b, 70 = = b, q=be, q-\- eb,qz | 
therefore 3 g, q=be,q, ar andg bx V 3=be, chat is 
2 hx1, 732050800 be; a 


nd h @'-þ g h x 1.7 3205080 
= d, i. e. the Sie uin an Arch leſs than 30 deg. ad- 


p ding / 3 x S of the Defect, makes the Sine of an Arch as 
much exceeding 30 deg. therefore if the Sines of all 
Arches leſs than 30 deg. be known, the reſt as far as 
' bo dg. may be had by one Addition, — a e 


tion into the Root of Þ 80 


Th 6, The Triangles s 7h f and þ e b avs Similar, but the 
| Angle 5 f= FL 30 deg. therefore the Angle 5 U 0 

S 30 deg. and ſuppoſing a Cirele on the Center g, 
deſcribed through he ö, þ e the Chord of 60 will vi WM 
qual to b g the Radius, therefore, 7 b -|- b g=K h, i. e. g 
the Sine of any Arch 5 D leſs than 60 deg. adding the | 
Sine of the Nefect b, make K. þ the Sine of an Arch as © 

much exceeding 60 oh | 


* Contequenty, the Sinevof all Arches leſsthan 60 dg. 


N 81 


ITY 


4 being known, the reſt to 90 deg. may he found by ane 
6 For Inſtant, | | 


S, 58 4. LS, 2 A 8, 62 de . 
'S 50 deg.-1-S, 10 deg.= Th 70 2. 


An F of what has been ſ, "Fl to the 
actual making the aforeſaid Table. 


The Radius i is equal to the Chord of 60 deg. and 5 : 


R= 8, 30. then by the Second are known the vines of 
| che L Arches, | 


dS 
— 
K 
—_ 
=y 
uy 
— 

< 


925283888885 
8888888988. 


a 52 44 oi 


So that by 12 Diviſions we come to Sines, which have 0 

the ſame ſenſible Proportion as their Arches, for ts 

laſt Sine ſave one, is double of the laſt Sine to all Senſe, 5 
as one Arch is double of the other. 


n the Number of Minutes 1 in 30 deg. is 1809, | 


10 1v - y OS . 9 
and 52 44+ 03: 4 is contaifed in 1800 Minutes 2048 | | 
Eo „„ 
= times, therefore 1. x 1800 = Oy 75 44 03. 4ĩꝓ VK. 


5 70 therefore 1800. 2048 : Arch 5% th 0 the Arch = 
E . 
8 ss M 


"i 


: - -þ } 
: * N . = ne is : 
5 * 1 4 ; . > 
* FL 7 * add Rd 5 do. th OT WI IO n 
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* n 
n 
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—  —— 


BN. BF FG. GL. 


F ²˙ SECS WEIS A SIR tor ou es CREATIT 
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And thus by a continued BifſeQion of Arches, the 


Sine of one Minute being had (by the 3) is found the 

Sine of two Minutes, then (by the 4) the Sine of three: 
Minutes, and ſo to 30 deg. then (by the 5) to 60 dg. 4 
and (by the 6) the reſt to 90 deg. 5 


Having found the Sines, the Tangents, and Secants | 


6 5 may be found by thy Wes wr 


FE EB : - R::5. T. 
FEE. 4 225 BA chat R, 4 
3 5 | 5 * 


LEM I. 


| LV*R=S 95 Arch= 8 Auch T 4 Arch. 
1. ER. BN :AB.FB : (3 AB.) h N. FB. 
i eV. S4 Arch : 28.1 Arch R. therefore 
1 iVR=Sq Arch. 15 
AE. BN; :AE. AB: BN. B». therefore FAE 


= 8,873 Arch= AA | pArch 


1Ru=s 24A Ach! N 1 
1. 1 ED.FN: : (ED. AD: AE. AB: ) FN. PB. 


| ſherefore SED xFB = = FNg, that is f Rr 72 


Arch. | 
4 FG. Gz \ 2 AE ED, 3 L AE * Gr= 


Bo ED x FG= PNAs Ark Arch. 


LEM m. 


£ : The Tangent Y two Arches And B, are reciprocal gre . 2 


portional to their Co-tangents. ITT 


for T, A. R: : R. , A. 
5 and . B. R: R | 


| therefore T. A. * 7 = T, duden 


| are reciprocal 1 ö 
| ur ecants. SPE | 
A. R. g . N Ne 2 D) 
. R. 3) 8 KN 


3h As A= BB N 


rn 
: and. Sx e x7 are folved by the | 


2p 5 _— 1 call d n 


* . Tien i ne Leg of 8 4. 
= = „ be NE HER Ragius Pe a + then; © 
1 1 . 1818 ein other Leg be the Tangent of the Angle oppo- 
© . Ke to 1, he Hypochemle (er fide oppoſite to che 
1 Right-ang E) its Secant. 5 
E. -- But # 3 Dran be made the Radius of a Cirele, 
8 : then will che Legs (or Sides including the Right-avgle) | 
| be the Sives of the Ale "oppoſite, - which will be 
eriden byche Fre. > 
E - :+ Wh pon this Axiantdepends the Solution of the 7 Caſs 5 
3 of Ri el Triangles. 4 | 
f In the following Proportions, Tſlippoſe't that yo. 
* Lins eſtimated in parts of al Mieaſure. © © 


3 Plate 1. For Faun ble; in parts of the Table, ga] 
3 2 ; _ Tig I. 5 Proportional to themlelves reckon'd accor- 
BY ee are aer eaturey f A Breckon'd as | 
Rats, of is to B C the Tangent of 
the * Tabular parts 3 
Not 213 Feet, tor E » 147 Feet almoſt. - _ 5 


, | 4 


© Note, Thee die angular of a Teingle make 2 . 1 


5 4 , — * 
E : - 


[2 


| 4 or 380 bo. By 4 therefore in a ;Right-argled 9220 FRY | 


vat 
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„ ne a Lf 
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4 4 p 
- 3 _— * N N "RY 4 
1 8 ju N " a 1 * 2 . 
Ee OY . . "i * * 
4 197 1 SV k hs 
+ 5p 4 l N ol 4 12 n Fs e 
2 oy 7 be a; eh 3 N * 1 * 7 N 4 4 n r br 
£ x NI 1 1 ” 
2 2 2 b 1939 Y * : 4 * ? FN Be If oh 
4 * 1 4 5 » 
«& LY * * * i ; * * | i og wo * 5 
. \ 8 * „e * 4 0 
; - = — . - ” * 
6 9 We 4 
* * x 5 2 
4 4 


W 8285 he 


— E. nee one 
os dig piers the e . = 
eing given; the third is alſo known t 
Sup Ewert“ or Reſid lus of che Sum of the otter two, 
For the more kalte Wall the Proportions for the | 
| Solution of Rigs -angled Ti angles. . "% 
* Oblerve, That Adige Sides are rad Radius. 
2 the other Side acquire different — : W ons 


. 


Anpßents ur 


to be taken _ of your Table Ed FI 1 
To find a gd any Side may be wade Radu.” a] 
e 2 Fo 5 . Tren * RE , 4 4 | 4 

| 7 us = of the Side 5 LY , 
_ 8 Is to i Name of the Side ns A 
4 3 | > So the Side given. | 1 * 3 
11 Side requir d. . 

Pat, to 9 1 an ras. e We of the 2 gies mi 


44 r a 


* 8 "A 


gh; — * ·[ðXũö« 4 die, Sk . 0 ; 99 4 3 * 


As. the Side de as Rags, N 1 4. „ 
Is to the other Side: 1 * 1 
So is the name of the "fir Sie r 
Oe” AAbich! is Rad.) to the Name. of he Second Sides 


| 5 > / "Which "HY Proportional Bt * Bak amabad - 1 5 8 | 
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1. G eb with Kate and Compllſſes. .. 


285 n 
0, Erect thereto BC, at. . 
the Point A make the Angle BAC=30 deg. Plate II. 
produce the Line AC till it meet SP.” 5 Fg. II. 
| pendicutar BC fr C, and the Triangle is de- 
> fermin'd, and the Line BC being Meaſurd by the ſame 5 
= Scale by which you Photted, AB will give its length. 5 
k - N the Table of Natural. Sines, due. 

X. T, A: AB. Bc. 
3 Ge) 10000000. eg ae f 


= = -- 5 D— 

* Y OD ” Eh | 

"% b 5 32.3316 168 ane is 32776, &. 

3 = which is Sand by Multipl ying nb 14 Fenty 
one another, and e the Product by the firſt. 


| YZ . Fo. avoid Pralixity I no more Sofations by 
wel 4 the Table of Natural Sides, * 


1 + By the Canon of e 5 bee. and are i 


Add the Log Abbes eiche 24601 ren gether, 2 
from that Sum Subtract the rithm. of the full | 
Term, the. renuaifider, * E ä hs ”» 
4} #k Term oa "ky 2 "9 


1 why * 8 e * 4 2 : 
+. 6 LE 1 8 1. : N 
1 | 
MES" i 


| 'T, 30 deg. 9. nl” 
= . 56. 1. 7481880 


| Sur11. 509627 
i Subt, Rad. 15 E 8 To 


Rem. 1. Ser teelagent of 32. 3=BC 
"Caſo 2. a AB 5G part. 7 
= 85 40 To find AC. 
Z,B., 60 it; 
en 1 ; 
Plate l. The Triangle being Conſtructed as be- 
# ge III. fore, Meaſure AC by the Scale vou Plotted 
| AB by, and you have its Length. 


2 By Logarithms, . 


EA. R: A. Ac 


1 10. oo 8 „ 3 
AB. 1: 7481880 3 ; E 


Sung 117481880 
Sabel. 9.935320 


Rem. 18128676 Tie 88 1 


8 BOS * — = E * find LL, AEC. 5 Z 
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Drave * Line AB, nk "ON 8 A to B 
: W pon the Point let there be the Per- 
3 Platell. ed BC, lay off 3 parts fromB 
1 . ; to C, then draw the Line AC, and Mea- 
— e 
Chords 2 iy 


-- 
. * 1 , 
| 9 


On y 
2. By the e 
AB. BC: KT, A. 


BC. 1. 5440680 
Fs eee ; 


oa 11. 5440680 1 5 


Subt. AB. 1.7781512 | 


en 9. 7659 168 at is the Loli Tar 


"2 e ht of 30 deg. 15 min. the Angle; the Comp lement of 


? 2 59. 45 is the Angle C. 
| Cals 4. given 5 - bo partsrofind A 


= 1. Geomtricaly. 
| The Triangle being Conſtructed, as in the ” 


8 er Caſe, Meaſure AC by your Scale of Plate l. N 


al mare: and tis done. ns = ge Por. 
| 25 By Legorithmi. 


| 4 Find 17 the Laſt Caſe the Angle "Ih 


Then by the ſecond Caſe find AC, 


i AB—$ 
R 
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. G eometricaly. 


Draw the Lips AB putting thereon 80 parts from A : 
B, upon the Point B to the Line AB erek 
he Perpendicular BC, open your Com- Plate II. 
piſes, to the diſtance of 100 equal parts, and Fig, VI. 
tting one Foot in A, with the other croſs | 


e Line BC in C, then draw AC, and Meaſure the 4 
| + "I your Lire of Chords, * p 


. 4 1 8 
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AC. AB: R. SA 
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cer gag 52 _ 


Caſe 6. given = parts, To find B C. 


3 | I. Ceometrically. 1 
N II. : The ory wm the ame: as in the 7. 


** the laſt Cafe find the Angle A: 


Then by the 1. Caſe n the Any le A and AB, 
Given, fd BE © | 


| Cale given AC= 50 
e | ge gore dee 
"Yi =55 cg. 


1. Geometricaly. 


nu che IndeterminateRight- line AB, at any Point : 
3 A draw the Right-line A C, making the 
\ Plate II. Angle BAC=35 deg. put 50 parts from A 

Fg. VIII. bebe Fork letfa * rr CB 


: the Line A 5 105 AB in B, AB 
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n 
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: Sum. 11.612334 


| Subt. R. 10. O 
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Rem. 1. 1 3 5 45 the Logarithm of 40.95 parts. 


Note, all theſe Caſes may eafily be workt by the 


Gunters Scale, whereon is a Line of Logarithm Num- 
bers, Logarithm Sines, and Logarithm-Tangents 
TG WR 0, 
Extend your Compaſſes on this Rule from the firſt 


Term to the ſecond Term in the Proportion, and te 
ſame extent will reach from the third Term to the | 
Only oblervethatifyour (cond Tennbe$ H 

| thanthe firſt, the fourth Term muſt ben 8 

than the third, and therefore when your Compaſſes 
re placed on the third Term, extend them that way 
the Number mult be greater or leſs as this Rule dire&s, 


| | Example in the 1. Caſe | 
„Where the Proportion is R. T,A: : AB. BC. 


Extend your Compaſſes from the Radius of the Tan= 


gents (which is the Tangent of 45 deg.) to the Tangent 


_ Compaſſes will reach from the third Term A B 56 
parts to 32433 aH required. 
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Example in the 2. Caſe. 


The Proportion is E A. R:: AB. AC. 
Extend your Compaſſes from the Co- ſine of A, which 
zs the Sine of 60 deg. to the Radius of the Sines (which 

is the Sine of 0 0 
the third Term A B ;6 parts, to the fourth Term A C | 


. . 
5 After the ſame way you may work them all by your 5 
FIN "Oey Scale. ART | 
1 1 0 M- II. 


of Oblique Plane Triangles. 


In any Triangle, the Sides are Proportional to the 
T Sines of the Angles oppoſite. I, 


DEMONSTRATION. Z 
Produce the leſſer Side A B to F, making A F—B "3 = 


the ſame Extent will reach from 


let fall the Perpendiculars FE, BD upon 


Plate III. the ide AC produced if need be, then 
Fig. I. and II. will F E be the Sine of the Angle A, and 


BD the Sine of the Angle C to the Ra- 


dius B CAP. Now the Triangles BD, AF E are 5 
Similar; therefore AF (BC ) AB : F E. BD th at is 
3 : S, A. 8. S E- DU. 


Otherwiſe thus, AB. K BD. * | 
| and ! BC. R: : BD. S, C 


e 8 BCx S. "3 en 
: therefore AB BC: + Ax. p. 


AXIOM III. 


ki, The Sum of the Legs of an Angle is to their a 1 
ference, as the Tangent of £ the Sum of the Angle op- 


=. = ro thoſe Legs, to the Tangent of half their Dif | 
. fer | 


ence. 
2 2. 
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DEMO N-STRUTION. 


Un the Trian je AB C, make BD=B A, and draw | 

3 ti Line AD, ſet fall the Perpendicular B FB 

bon the Line A D, which will biſe& AD Plate UI. 

i P, draw F E Parallel to A C. which will Fig. III. 

Het D C, the difference of the Legs 

EF the Angle B A Fi is the Sum of the Angles BAC 

d C, and FAG Z their difference, now if A F be 
l adius, B F will be the. Tangent of £ the Sum, & FG 
the + Difference. Now: the Triangle 3 B G C is cut 5 

77 Froportiorad y by the Line FE. 


therefore BE. EC:: BF. FG. 
or 2 BE:2EC:: : BF. FO. 


by | | That i is, | | 
E the yon of * 2 | Sides to their difference, : 
7 = So is the Tangent of + the Sum of the Angles op- 


F Cote to thoſe Side, 
. To the Tangent of £ L their diferenc, 5 * 
4 2. *. D. . | 
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0 how 
ak B with the diſtance B C deſcribe the e Cirele i 


0 and A F Parallel to D C, draw likewiſe C E. 
1 Tis plain that A E is the Sum of the 2 Sides AB, 
BC, and AD, their difference, the Angle 5 
B A FR £theSum of the Angles oppoſite Plate Ul. 


to thoſe Sides, and the Angle FA C 5 their Fig. V. | 
"g | Fan 


Now the Angle DCE ina Senii-circle i is Right = 


CEP, Produce AB to E and D, and CA to G, dra 


AFC, and therefore if A F be Radius, F E will be the 7 


| 'Y Tangent of the > difference. IF _ 
_ i. Notte 1. 1 EDC is cut « Property by | 


E Tangent of the & Sum of the Angles, and FG the 1 1 
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nes under F ere en the Neale 
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0 PpReR 8 r 
FATE e ABC de given; and en 
Legs AB, CB and ie be required to find the 


two remaining Angles. HA C, and BCA; 9 
| K 1 

2130 Sun 8 
= the bg Leg A Btothe greater h. C: pic Re 1 
E e taker a 


45; degrees. 
Then 2s Rad. to the Fan of the remaining Arch. 
2: So is the Tang. o the Sum. of the Angles 
and C, tothe Tangent of f x their difference. 


DEMONSTRATION. 


e. Draw: B perpendicular to A B=A B : 
: Big IV. ; N and IK perpendicular t to HI. 


Ten B H. BE:: R. T, Angle BHE, Mom | 
king away the Angle BHI= 45 deg. there willl remain 


* 1 n oe bo 6 22 onal . 


AX IOM IV. 


Having 1 a P icutar B H from an Angle | 
to itx opppoſite Baſe; the Haſt᷑ A C ſhall be ta the Sum.of | 
tte other two ſidles A E, as their difference D. A.is-to = 
the difference of the Segments of che Baſe GA. 


PEMONSTRATION:, 
For by the 35 Propoſitionobtherthird' of Exclid, the 


and: & 


a, Therefore AC. AE:: DAGAQED. 
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then the Angles CAB, C AB, being meaſured by a 


= n the other Acute. 


3 
Examples in the Caſes of Oblique Triangles' 
Caſe I. given AB=30 | 2. bien, 
IS 
PPT 
1. Geometricaly, 
Draw the Line CA produced as far as neceſſary + | 
At the Point C make the Angle AC B= ĩð 
Plate III. 25 deg. 30 min. ſet off 40 parts from C to 
„ 1 parts in your Compaſſes from 


the ſame Scale, and putting one point in 
B., eroſs the Line CA, with the other, which it will do 
in two points A and A. Draw the Lines BA, BA; 


Line of Chords, will give the Anſiver. And here tis 
manifeſt, that the Angle A, in the one Caſe is Obtuſe, 


* 


But here Note, That if the given Angle be Ob- 'v 
tuſe, the Angle required is Acute. But if Acute, | 
 andoppoſitetothe$ fafer Slide the Angle re. 


tuſe mult be determir'd before the Operations. 


2. To do this by the Canon of Artificial : 
„„ c i - 
| Obſerve, That it has been demonſtrated in the ſe- 
cond Axiom, that the Sides have ſuch Proportion one 
to another, as the Sines of the Angles oppolite, 


quired is Deckel Favs whether Acute or Ob- = 
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The ConftruAion ! is already ſhew'd 3 
"oo meaſure ao and you are - = Fig. \ 


l 
* Firſt, FEY 
4s the Sine of any one Angle, 


Ts to the Sine of any other Angle; i 
So is the ide oppoſite to the firſt / RA 3 


10 the Lia oppalite to the One Angle. 
and, 


As any one Side, - 
Is to another Side; 


8. is the Sine of the Angle FORDS to the firſt side, 


Io the Sine of the Angle oppoſite to the ſecond 


Side. | 
e If you would find a Side, begin your 


Proportion with the Sine of an Angle Ui and if 8 
19 would find an Angle, begin with a Side. 


„„ SS BG; : Ce b 
BC. r.6020600 
SC. 9.6339844 


0 Sum. 11. 2260444 
AB. ſubſt. | I ee | 


9.7589232 2 ? 1 
The Sine of A TE 35 2 {hi =, 
Cake 2 given e Go 
ns BC=40 | >To find AC, 
S508 . ; 


1. — : 


D2 


' £ 
4. [ a : 
* - fg 
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| 405 24 
5 what i is deſipd, that is the greater C4, if A be ute le 
leſſer if che contrary. | 


2. By the Canon of Logarithm Sins, & c. 


Find the Wie A by On OA For Inſtance A 
was found, 
GP 25 16 © Acute, and conſequently 119. = 
k 344: 5 Obeuſe z 3 * * 


8 "9. ads 3 
BC. 1 6038600 


5 11.418995 ; 
Subft, S, A. 9.758959 
Rem. 1 3829477 22 if che Ange A 
cute. 6 f 
S, B. 9.2191164 
B C. 1528800 


NY Sum. 11 211764 9 5 
a Subſt, S, A. 9.7589519 . 
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7 ny 11. ele. Abe Obe. . of I 


"5 El 15 1. To 80d A B. 5 


We 3 r 3 . : 
The Angles A and C being hoon, the Angle B ma Y 


neceſſari 
Plate I, Draw lin CB, _ r 


fram your Scale fro 1 d C 
Ee] 
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wn, zit. 120d, af. |. 


= Tn 25 
ethe gie CBA 120. 42. the = CA and BA will 5 
1 As and the Tris x + gh then if you mea- 


2 By Logarithms. | 
| S,A.S, C: : BG AB. 
28 _ 


; Ao 8, C. 5 
N B C. 18808136 


r . . 


IE: Sum, 11.5224318 
[Subſt S, A. ann 


Rem, 1.7 844185 cel ouritmotRBGaS7 


| Cale 4. given BCz75 CTo find the Angles 
: 9 and S 


8 A 


Dion the Line BC a” Gem 1 your Scale puta 75 
from B to C, then draw the Line B A mak- 
ing the Angle CB A $84. oof and ſet Plate 3 

off 50 pts. from B to A, "and draw the Line Fig. VIII. 
AC and the Triangle is determin er FD 

G © may be mafurd dy a Line of 
Chor 
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„ 3 
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1 By Wien : % | 


BC-AB.BO—A B=; Tü LopT {XE DEOp; 
tis, : & 


125. Reb r * 225 sOp. | 
2 1, 979400. 5 „ 
T. 464d. 0 8 


335 Sum. 114131028 
TT Subſt Log. 125. 20969100 | 


| Rem. f 9. 3161928 which i is the TY Teo of 
z the diff, of A and C= 114. 42 
2 Now 4 +2 the diff 574. 42 the Ang, A 
5 3 bra P 11.42 
ad” / | 34d. 19! the An * 0. 5 
2 This hath been prov' in the third Axiom, © ig 


Plate III. Caſe the 6. Given, the ame as before; _ 
Fig, IX. To find the ſide AC, = 
"Is Angles A and 6 being fund a as in the e lat ace. 5 


A=574d. 42 
= 18 


2 Egan. 


| $,C.8,B:: AB. AG 8 


5, B. 9. 9997354 
AB. 1.6989 700 . Ts | | 
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= Subſt $,C9-7509140 
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15 Me Ade Legs of 55, U pts 5 
th „ 


Cat 6. given AB= 68 


to) 


BC=120 To find the A les A, en 
8 | * 


1. — 


Wich the 3 Lines AC, CB, BA make Plate nt. 
the Triangle ABC, then by the help of a "7M X 
Line of Chord meaſure the Angles . 


2. By Wen 


Ac. BC NBA: :BC —BA.O Ce difference 
ee of the Segments of the Baſe. Z 


That is, 


, a 4. OG. 


188 2.2741578 
32 171633 


| Subſt. 156.2 2431246 5 


Rem. 1.770365 = 6267 20 the diferenes 
of che Segments. = 
| ThenþAC+4 C= D C =109. 33 

i _—— 3 DA = 46. 7 


"2 a ic Olique Triangle AB c is by the 


dicular BD divided into two Right-angled Triangles 
BDC, BDA, incach of which the Hypothenuſe and 
| Baſe is given: : Therefore by the 5 Caſe. 


AB. AD::R. E A 
BC. DCR. ee, 


5 The Operation of which I leave tothe | 5 1 
| toayoid Proixity, WT : Learver 3 


15356 


5 2227755 bb. 227 
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Thi 0 ch be Solved by four other Berens 5 


For the Analyſis and Demonſtration whereof'; ; Sur 
poſe . n. the Legs of the Angle re- 
- quired bits Baſe a, n & 4 the Segments of Plate IV. 
on Baſe made 5. A Perpen Lutir let * ill. 
fall from another ngle, whether it fall 

* or 3 2 *— a 


Thenmm—do=pp=bb—nn—no+2 21 4. 


| thereof. 4 = av a7. OMe OA b. 


. * 8 
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therefor IE n. n Ke —bb:: :2 m n. m mel: 
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3 g bb tein 20m (amo m$-99 = | 
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= compounding and dividing: FR K+ = byactgnt 
_ + 12 R > Ang. Ab * 2d Lemma. 
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Therefare, 


1. 4 R. 2 2. Angle; 
or An the 1ſt and 2d Term by 3 


nel N27 Angle. 


es © Words thus, | 
As the Rectangle of the Sides including 1 the Angle 5 


required. 

15 mw the Regangle of 7 the Sum of the 3 Sides 
Multiplied by & the Sum of the 3 Sides mads 
leſs by the Baſe. 

80 is the Square of the Radius, 
Io the Square of the Co ſine of 4 


; TOR ired. 


the Angle 


2. 455. b. e Re. $6.4 fuk, 
Or as before, : 


mn. „erk So Hub 


OE Words thus, 
As the Rectangle of the Sides including the Angle . 


required, _ | 
Is to the Rectangle of 2 the Sum of the 3 hag 7 
made leſs by one off the Sides including the 


Angle, Multiplied by 2 the Sum of the 51 dr . 
* leſs 1 the other Side including p the Ap | 


So i 1s 72 80 — of the Radius; : 
70 * Ware of the Sine of} the hogs api : | 


x - - pe 


030) 


"Þ Tre er EIT Angle. 
* W Or, | 


$x3—b. ux 31: 2 7 Tot Angles 
In Words thus, e 


the Sides made leſs by the Baſe, 


. Side: 
So is the Square of the Radius. 


To the Square of the Tangent of 2 2 the Angle re- 
—— 1 85 


4 5 * — : . „ 2b Ar _ | 


In Words thus, 


Side; 


. Sum of the 3 Sides made leſs by the Bake, 
So is the Square of the Radius, 


required. 
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As! L the Sum of the Sides multiplied by £ L the Sum of 5 


Is to half the Sum of the 3 Sides, made leſs by one 
bofthe including Sides, nultiplied by 5 the Sum 
of the 3 Sides made leis oe the other inclining 


I—maz=n3x3—biike. 7 7.3 + Angle. _ 


FU the Sum of the 3 Sides made leſs be one of the . 
including Sides, Multiplied by £ the Sum of 
the three Sides made leſs by the other including 


+ to 2 the Sum of the 3 Sides Multiplied by & the 


To the Square of the Covtargent of 4 the Ang 


1 1 
OW Z Z XX =4 27, 
For + Z Thr. OY 
To oSi= 7. 
therefore 1 4 2 2 = mn 
and Conſeq. 22 — xx 4M LO 
If therefore you have an Angle given, with its Babe 5 
and the Sum or Difference of the Legs, you'll have by 
theſe Theorems the Square of the Sum or Difference, 
and ſo both Sum and Difference, and conſequent] y the 
very Legs. 5 
For Inſtanoe, in the firſt Caſe if the Angle ineluded 
between the Sides and 2 were given together with 2 
the Sum of m and u, then the 2d, 3d and 4th Terms 
are abſolutely known, and conſequently the 1 Term 
am n is known, if from 2 Z I Subſtra& 4 n the remain- 


deri is x x the — of the Difference, then 


5 22 1 8 greater Side, 8 
2 Le = 2 * x fer Side. . 


| R - In the Theben a firſt comes out for the : 
fin 1 


ing the verſed Sine of the Angle required. 
Vi. z m u. bb — x x:: R. v 
Let it be changed into thele two Proportions, 
e 
Fir 2m bx : : b—xG —— — 8055 


(==) R. V= R 222 


2m, . 
. Ori into theſe Two. 
5. + Xx. 2 3 88 In. Hz 3 2 7 1 


7. 


2mn "S 1 bien 


. R va KR 


„x- . Ee 2 | 


| Which Proportions may be workt * the Secker or 


Cunter's Line, f „ 3 1 


— 
Ss A her ic Tr gonometry. 


© Spheric Triangle, is that which is contain d be- 
| on the Arches of 3 great Citcles of the 
A Spheric Angle is the ſame with the Inclination of 
the Planes of thoſe 2 Circles which conſtitute the Angle. 
Alfedtions of Spheric Triangle... 
1. When a Circle falls on another Circle, the Sum of 


the two Angles made thereby is = 2 wv 
2. When a Circle eroſſes a Circle, the Vertical an- 
les made thereby are mutually Equal. 
3. The greater Angle is oppoſite to the greater Side: 
4. An Iſoſceles Triangle hath its two Angles at the 
Bale mutually Equal; and on the contrar y,if a Triangle 
has 2 Angles equal, it has two Sides equal 
5. Two Triangles mutually Equilateral, are alſa 
Equiat “ om 
6 If there he two Triangles, and in each one Angle 
and the two Sides including reſpectively Equal or if one 
Side, and the two Angles adjacent be ſeverally Equal 
then the two Triangles are equal; for if laid one upon 
Another they VVV 
F. Two Sides of a Triangle are bigger than one; for- 
the Arch of a great Circle is the ſhorteſt Diſtance be- 
yeen two Points on the Surfate of a Sphere as a ſtreight 
I ine is betwixt two Points in a Plane. . 
I ̃ beſe ſeven Properties are common to plane Tri- 
angles, and have a like Demonſt ration. 
8. All great Circles mutually cut each other into two © 
= qual Parts, for the common Section of their Planes is 
= iameter of the Sphere, and conſequently the two 
Far of their Peripherics, ate at a Semieirele Di- 
TTY i To Ye og ef 
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1 BC; therefore the An 
| Ez BAC, and the £D4LD ABE than 
(LB 


equilLegsiv 
„ 
| Baſe is S => 


Hs Circle for BAT TB CTA 
bDATBATDBCTDAC. 


35 
Hence it Follows that every Side of a Spberte Triengle 
is leſs than a Semicirele. D B is leſs than the 


Plate TV. Semicirele D C. 
Fig. III. 


9. The oppoſite Angles at the Seftions of 


| two Circles are equal LD C, for the 
ſame Planes make both Angles. 
10. In any Spheriz Triangle if the Sum of the Legs 
1 of an Angie DB, BA 7 3 than a Semicirele DBC $ 


the i intern Angle, at the Baſe Þ, is rang than N 


F the outward oppoſite An ole BA 8 and ITT y the 
| = Sum of the two internal Angles at the Baſe 


AB ſhall i 


„dee two 


DEMONSTRATION. 


If BBA beZ 3 ;chenBAiSS S Titan ” 
gle C, or which is equal to it D 2 


C LDAB= "Ros OPEN — - 
oſceles Triangle, if one of the 
than a Ny. ond the. Angle at the 5 


11. Coral In an II 


han . 


12. The. Sum of the three Sides of a Triangle 55 ; leſs 


13. It 2 


C; therefore DB 5 4 
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12. If from the Point of an Angle as a Pole, you de- 
ribe a great Circle, or which is the ſame, if you de- 


feribe a Circle at the diſtance of 90 Deg. from that 
Point, the Are of this Circle intercepted between the 


Legs of the Angle, is the meaſure of the Angle. 


14. The Poles of the ſides of any Triangle & HD, con- 
ſtitute another Triangle n x #2, which we may call Sup: 
piemental to the Tr iangle G HD; For the Supplements 


pf the Lacke of the - 2 x m are equal to the | 


Y 3 148 of the Trine G HD. 


DEMONSTRATION 


From the Points G H D as Poles, deſeribe on the Globe 
3 great Cireles, x Ay, RT un, x Bu Z, then mn being 
the Pole of G H, m is Quadrant Ax, x or E being 
the Pole of G D, therefore adding A on both ſides 
— x =Aj= Supplement of C A, the meaſure of the L 
Z n—Quadrant, (n being the Pole of HD) PlatelV. 
=B x and adding B n on both ſides, » x Fig. VII. 
BZ = Supplement of B K the meaſure of 
Zz... ES EHESS5.: 
n Ta uadrant m R, and Subſtrating m T on both 
ſides n m I R the meaſure of the Supplement of L G 
HD. And here obſerve that the Triangle 2 Em con- 


ſtituted between the 3 next Poles, hath its 3 3 


Sides 


_ greateſt ſide n m is the Supplement of the Angle H, 
and the Angle E of the fide G DPD. Et: 


15. Any Angle of a Triangle with the difference of 


the other two is C2 for xn xm 17.1.6. 21 
—D<2I)--6G-þ2—H, and taking away 21 
on each ſide. — D C2 - H, and adding G 
2nd H on both ſides G H= D C2 0 


X Angles 8 4 
— 3 Sides C Of the Triangle G HD, fave that the 


” 6x for nN IX 


| A Plate W. 3 | 
Hg. V. is - than the Angle D. In this firſt caſe, | 


'? DBA-FBAD--BDAS>2x. 


— 6 
f Pa : ” LN K 5 
+ - * N, 
— — D  # we 
, 


(35) 
16. 2 Triangles A and B mutually Equiangular, are alſo 


mutual] * Equilateral, for becauſe they are Equiangular, 
their Supplimental Triangles a, & are 


LV Ell by the 1th, od thavetare 


Fig. IV. and VI. Equiangular by the th; and there- 
_ fore the propoſed Triangles A and B 
whoſe ſides are the Supplements of thoſe Angles, are E- 5 


| quilateralby the 14th. 


17. Three Angles of every Triangle are > 2, 221 | 


— D-G—H<4-and taking away 4x on each ſide, 
2 —D—G—H<oand adding D, G, H, on both 

ſides 2 W <ID-þG+H. . 
Aly. The Sum of the Intern Angles is leſs than the 


3 Sum of the Intern and n both which in all make | 


but 61. 80 
Or thus, by the Figure to the 1 4th, the Supplement 8 


of n m is the meaſure of the Angle H; E n the meaſure | 
| of the Angle G, and Ez of D. 


But the Supplement of n m added to n m makes but d 


1 2x) therefore the Supplement u added to E m + E = 
12 2 —, that is GD 2. 


Or chus, by the 10th, the Angle BAC T 


* 
nu ACE IÞ and produce ABtoE. 3 | 
Then D FCA F=2m, therefore B F- AF <2, 


* therefore LFBE=DBASEFAB, but FAD-|-FDA | 


— 20, i. e. FAB-|-BAD-|-BD A 2—, therefore , 


2. If BAC Y D, cen B. BDA. there- 
fore BAD-|-BD A- -- ABD>20 5 
3. If BA C<D, then BAD- BDA O2, chere 


F  foreBAD--BDA-þABD>2w. 


18. Of ſeveral Arcs of great Circles falling from the 
fame Point of the Spheres Surface on another 


Plate IV. Circle, the greateſt is that which paſſes thro! 
77 85 . the Pol 0 | the Circle and the rext tcthis, 


is: 


5 mum <4 (by the 12th Jthati 1 
= 24—D -|-20) - G -H <4 that is, 6 


(360 


8 is greater than that which is farther off For ſuppoſe p 
the Pole of the Circle, C @ D and & the Pole of D P C; 


chenis AD(AP-PB) >A BS» AE> AC andthe 1 


Are By C> BPD 
19. A great Circle paſſing thro? the Poles of another 
great Cirele cuts it at * Angles; and on the con- 

trary, if it cuts it at Right 
For the Angle of the n. of the two Planes is then 
right LPBD=—=PGD=PDB=oAC. 


20, In an Oblique Angled Triangle, if the Apgles 4 
at the Baſe are like, that is, both Acute, or both Obtuſe, | 
the Perpendicular let fall from the oppoſit Angle falls 


within the Triangle, and the Quadrantal Arc without: 


burt if they be — the ay ey ne falls without 
and the Quadrant within, for the Triangle E A P has | 


LE, F, Acute and the Perpendicular A C falls within, 


and the Quadrant A without, alſo the Triangle BAG 
bas L L B, G, Obtuſe, and the Perpendicular AP with- | 


in, and the Quadrant A © without. 
But the Triangle B A E has the L L B, E, of different 


= #Kkinds, and the Perpendieular A C without, and the Qua- 
= drane A @ Within. 26 
=. _ 5 = the fame Figure may the Ambiguities * Right 


SOLUTIONS. 


- The Legs of the Right Angle are of the ſame kind 
with the oppoſite Angles, fo in the Triangle B D A, be- 
_cauſeD A Schad 
and in 0 a leBCA, becauſe A C<<Quadrant P C, 
I CBA 8 BP 


2. If the Legs (and eonſequently the An gles ) axe 


the ſame, or of different kind; the Hopothenuſe is accor- 


gy << > Quadrant. So in the Triangles EDA, 1 


] A, the Hypothenuſe A Eis << Quadrant, but in the 
| Tri 2 BD A, the Hypothengſe A Bis Quadrant BP. 
ice Verſa, if the Mypotbemuſe. po deg· the Legs are 


vglesit paſſes thro it's Poles. 


as: - * 2 
a N 2 88 
0 g 3; IE BE te MEA 00; an £ he 
a . 2 881 e : Y AM 
N : 2-2 - : SES BW 5 . 2 . * 8 2 7 * 55 8 f n 7 
oy 7 ; - * 1 — 2% 7 * 9 2 1 2 « / 7 + &f $0 . * oe 4 © . 
q _ E 2 r : . 2 e e . 8 0 YET. "4 $5 ry of n 
— — 3 3 in 88 27272 IfS I Ag WR an 2 DR r _ ö 
- . 7 LE _—_ I - 3 An ISIS 2 D * * 1 
n Rr N \ o * - 

1 * HD ar? 5 7 

Lg Co 8 - 


rant DP,the Angle DBAS SD BP, bf 


bo. : Similar ung the 3 are Similar; de 5d 1 


24H 


; SE 8 the d. Oblique Angles Diffimilar. 1555 


— > and the 4. If the Hypothenuſe be be =: IS 99 Deg. each Leg th ſhall FR | 
2 Similar | 
—.— Dit tar to its an hag this follows from 
88 — | | the ſt, and 2d. Sol. 
s is then | 5 Ant on the contrary, ifa Leg be . 


Angles EE 
Obtuſ: e 
gle falls 
vithout : 
without 


toi its adjacent Angle, the Hypothenu ſe will be D "= 
For viewing the Ges, Co-Sines, and other Righ f 


Arcs, which are not viſible in a common Sph , jon- 
venient to uſe the Planes the Arcs of three Fes 


_ ofC ard — | 


accor- 4 As fappoſe in ** * * res, B P, BA * 
EDA, that BP H the Plane of the er Arc were tarot . 
in the round B H, till that a Right I. kling from Þ pe 
nt BP. dicular to che Plane B A H, ma fall on ſome Point oft * 
egs are Line C A, ſuppoſe on 40 for in that Poſition P A B will 


but 4 1 be a Spheric Trlan , Right Angled at A, BP the Hy= |} 
e BA deb. 


_ P A the Perpendicular Arc. 
2 1 


is greater than that whioh is farther off, For ſupp 5 
the Pole of the Cirele, C @ and & the Pole of B P C: . 
then 3 8) 2 B AE>AC and the 5 
Are Bo C>B He 


great Cirele cuts it at e Rig EY and on the con- 
trary, if it cuts it at Right Anglesi 


right LPBD=—=PGD=PDB=oAC. 5 
20. In an Oblique Angled Triangle, if the Apgles $1 


the Perpendieular let fall from the oppoſit Angle falls 
within the Triangle, and the Quadrantal Arc without: 
but if they be unlike, the Hay A falls without 
and the hy, —.— Within, for the T — E AF has 
IZE, F 


has L L B, G, Obtuſe, and the Perpendicular AP with- Wi 
in, and the Quadrant A without. 5 


kinds, and the Perpendicular A C without, and the Qua K 
| drant Ab within. Vi 


: Angled Triangles be Solved. 


| 05 2 po 80 in the a. EDA, | : 
EC A, the Hypotbenuſe A E is << Quadrant, but in the V1 
Trian e BD 2 the — AB l BF. 
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19. A great Circk ; paſſing thro? the Poles of another ; 


paſſes thro it's Poles. [ 7 
For the Angle of the Inclination of the two Planes is then 
at the Baſe are like, that is, both Acute, or both Obtuſe, 
cute and the Perpendicular A C falls within, 
and the uadrant A without, alſo the Triangle BAG 


But the Triangle B A E has the L L B, E, of different 


By the ſame Figure may the Ambiguites of * Right 


SOLUTIONS. 
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f another 
| the con- 
it's Poles. 


s is then ö 3 


3 to its adj acent Angle, the Hypothenu e will be < 90 deg. | 
Obtuſe, : 1 >>? 
gle falls 10 


k e Angles | 


vithout : 


without || 
AF has 
within, 
BAG 


D With 


lifferent 


egsare 
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2 that BP 


1 9 the 


ED 
* | ſe be 90 deg. the = are Didſimi- 
4 bs te bn the Oblique Angles Diſtmilar, MES 


4 If the Hypothenuſe be Ss 90 Deg, each Leg ſhall be 


Similar 


2D 2 ar to its adjacent Angle, this follows from 


the 1ſt, and 2d. Sol. 


5. And on the contrary; if a Leg be Tian 5 


For viewing the Sies Co-Sines, and ether Right Lines f 
Arcs, which are not viſible in a common Sphere, tis con- 
venient to uſe the Planes of the Arcs of three great Circles 
of ade — put ä as in an 2 * R 


a 
— - # 
5 RT 
_— . 
8 I . ; 7 : 
: 8 . 


Aid Ty e in the preceding Fig. 2 4 B P, BA, 3 5 
the Plane of the greater Arc were dana 2 


round B , till that a Right Line falling from Þ pe 


| 8: dicular to the Plane B A H, may fall on ſome Point o "i 7 


Line CA, ſuppoſe on D; for in that Poſition PA B will 
be a Spheric riangle, Right Angled at A, BP the Hy- 
bi, P A the 3 my p 

F nd 


I 
* 


"= 


Ae AN a g PA of ho Tees 
Ktted according to its Letters thereinz and Draw A E, 


P E, Perpendicular to BC; ſo A E, P P, PP will be the 
Sinesof the Ares BA, BP,PA, and their Co-fines will 


de EC, FC. BC; theſe being dom or voncei ved, 


tte two frſt Axiomsof Spheric Trigonometry will preſtntly 
appear, and conſequently the Demonſtration of the 16 
| Giles « of Right- Angled Triangles ; to which End let the 


Are 4 Num. 3. be alſo fitted in the Solid according 
to its Letters. Then in the 2 Right- Angled Spheric 


_ Triangles PB A, @ MA ONS" the ſame — 


3 
A x 1 0 M 1 


The Sines of the are propo renal: to the x 


Sines of the 1 


AXIOM 7 


— 2 — 


| The Sines of the Baſes are proportional to the Tangent ; 


55 of the Perpendiculars, 
l AE. AG: ra 48. 


For the two Right Angle Triangles F PD, c Hare 


Similar. Alſo, E AG, C y are Similar. 
For the Solution of the Following Caſes I ſuppoſe BP A 


2 Right Angled Triangle, and its Sides produced to Qua- 
 drants, BN BM, AD; ſuppoſe SEES PF, NG, 
—— and! G uadrants. Plate V. Fig. IJ. : 5 
©  Thenis NEzBP, and the Complement of BA= =— 
20 AM LAD Mand F ERTL EPEA TBP A, an GD 1 

= ow NM=zLB, and the Angles at nun. s N 


* follows the Table of the P 


= lution of the 16 Caſes of Right- opens T . 
n the Solution of their Ambiguitics | perk Ae 


Examples 


rn 3 
3 


— — 


Given. 


Reqd. | 


A. 


N BP. 


85 BA. S, Bl BM : . PA. T, MN. (by Ar. 2.) thts , | 
: 5 PE. S, PN: T. FE. T. DN. (by Ax. 5] that s |, 


1 GE. S,GF : 


„ 


7 
0 


P. 5, B. R: 


Z PA. R. 


The Proportions pay the Sulution of the 16 Caſes 7 Right. | 
Angled Spheric Triangles, with the Solution 9 their Given, 
Nt ESR . | 1 = 


2 — 


$, DA. S, AM: :S, DP. S, PN. 5 . 1.) that is is, 
N. BA A. SBP. Sol. 2. 


{tC Co 


—ů wen 


, B A. R. , EA. T. B. N + 92 5 


1 : T,P. y B. Sol. wy | | 


5 


* 


I. EN. T. FD. chats 
& iz ;T, PB, 1 PA. Sol. 4. 


ä 


5 9 


IN 1 P::5,P. 5, BA. (by ee. 12 N 
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2»•»„ 


E: = DF. T, EN. . chats, 


, G 


Dy 
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57 
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ge 


ey © 


85 FE. SDN. "ct 
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8 PA. $; B v. (4x. 1) Ambiguous | | 


1 
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1 DN. S, FE. GG. e.) 
E B. SP. ee 


—— 


:T, FD.S FG -- 
i, PA, . Solut. 3 3. 


85 PA. S, B. Sol I. 
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ur. ana. Sol. 2 2. | 
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SEP: IT, D N. S, PN. 85 


T B. BP. JED 
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: 8, „ DN. SDP. 


TIF 75 
—.— . P A. Sol. I. LL. 
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Place this between page 38, 39. 
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2B A. 9.9375306 
= Oy 
Sum. 19.894863 
Subſt. R. 10.2000000 
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Ren. gg csg le of 8.18=BP 


S 


Extend your Compaſſes from the Radius in the Line 
of Artificial Sines, to the Sine of 60 deg. (which is the 
. Complement of B A) the ſame Extent of the Compal: 
{es will reach from the Sine of 65 (which is the Com- 
= plement of PA )to5 1d 42 the Complement of 38 deg. | 
En, 


unis in Numbers. 


en es, 


FR 4p: 
Plate v. c Given A B=jo.c 
ER. PROPORTION. a 
| Z BA. R. T,. pA. T.B. 


. 100 
7. P A. LA 5 


Sum. 1 9.6686725 N 
Sab. 8, B A. 8 8287 


e. — 


Rem. 99697025 T, B- = =43 PERL 


{2 the | 3 | 


to the Radius, the Sine of 90 deg, the ſame Extent of the 
Compaſſes will reach on the Line of Artificial Tangents, 
from the — of P A ak deg. to the Tapgans of * 
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=. Plate V. Cale 3 Given BP— 50. 00 
ER. * een 


PROPORTION. 


R. 2 Br. 1. f. 2 . | 


SBP 9.6989700 
| I, P. 1081863 


5 fm. 19.7751 « 
Subſt. R. 10 10. 2 © © 275 4 5 


| Rem. 97753 Ne ther B=59. „ 
* 555 =, 4 


Hy the Gunter, 
| Obſerve the Method i in the former c. 
5 3 42 
B 60. 
Plate v. 


Ng: IV. PROPORTION. 


SF: : T, BP. 


D 9. 808065 ; 
BY 10. 2385606 U 
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„ 55% 
JJ 
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5 Any Oblique Quadrantal Triangle, Z H P 

Plate V. whoſe fide H Z is a Quadrant, may be re- 

Fig. AVI. 2 to the Right-angled Triangle HNP 
Ae the other ſide Z P to N, ſo that 

Z. N be Qu rant; (or taking away a uadrant ZP 


F had been by bser than a OT ) then in the Right. 
N 8 


being accounted none) that part w 


Mlle Part, 


4 AA 
_ angled Triangle HN P, H N=L Z, and PN the Com- 
| 37 of Z P. and LPHN the Complement of 
I be Lord Neper frem a diligent Obſervation of the 
* Proportions fer Solving the Cafes before-mention'd, found 
they might bs ſoly*d by one General Propoſition. 3 
For the Underſtanding of which, tis neceſſary to pre- 

miſe that he calls the two Legi ( v2, the Sides inclu- 


ding the Right Angle) together with the Complements F 


of the other 3 parts viz. the Hyp;thenuſe and 2 Oblique 
Angles ) five Circular Parts, taking no Notice of the 
Right Angle as being known; and it the 3 parts which 
enter the Queſtion (of which 2 are given and 1 xequir'd ) 
have no ee ger (a Right Angle coming between 
| Aich is between the 

other two, is calPd the middle part, and the other two 
Extremes Conjunct; but if there be an Interruption, that 
part which is ſeparated from the other two is calPFd the 
andthe other 2 Extremes Opp ſit or Dis junct. 


Fer Inflance in the Right-angled Triangle B PA. 
3 Extr. Conj. Extr. Disj. * 


| (BA * Comp. B] [Comp. F 
5 ; Ox | ; Comp. Bp 


£ two ore given are either, 


9). 


The Lord 1 Ne eper” s General Pri tion 


is thus. 


e — 4 bert = res of the Extreme 
" F 


And Rx 8, Middle pare = (23 Colin of the Ex T 


tremes Dis unct. 


That is, The Radius multiplied by the Sine of the Mid. 
die part is equal to the ReFangle or Preduct of the - 
Tangents ef the Extremes Conjunſt, and equal to the 


bahnte abt odutt 7 * oP Ines TP the Extremes = 


Dajan. 


Hence, To find the Middle art; __ the . 5 


Extremes Conjunct, 
Extremes . ws # 


RULE . 


5 R. 1 one Extreme: 2 8 1 other Extreme. S, Mid. part 
R. E one Extreme:: = other Extr. S, Middle part. 


Here vou may abſerve, That when the Middle part = 
is to be found, you mult begin with the Radius: But 


when you are to and. an Extreme either 


Conjunct, 
Dis 252 unct. 


RULE * 


'T, one Extr. R : 85 Midd. part, T, n 1 5 
=, one Extr. R: : S, Midd. part, & other-Extr. 


| 85 that when one Extreme i is co be found, te other Ex- 2A 
treme mut he the bt Term. 


Some 


(50). 

| Some few — to Exerciſe thi Rule. 
„ "P Azz2c Þ Required B . 
- Hive the Complement of B P required is the middle 


he 7 

* ; 

7 * e K 
* : 1 


june; therefore by the 20 part of Rule 1ſt. 


That is, R. S BA::& PA. BP. 
5 Numbers y, would be needleſs to repeat. 


I the Angle B. 


B and P A are Extremes Conjunt, 
| Therefore, by the iſt part of the 2d Rule. 


i thatis T. PA. R.: | :5, BA. 7 B. 


Cat 3: Given B P—5o d. 3 
P50 RequiredB. 


g 1 4s the Complements of B and P are Extremes conjunct. 
| 3-5, by the ſt part of the 2d Rule, 


That is, 7 P. R iS r „ 


— and the other two parts given are Extremes diſ- 


R. 2 ore Extreme: * other Extreme S8 * part 


the ſame Proportion as bein which being workt in 


| Caſe 2. Where there are the fame chings given to ofind 


Here BA is the middle part, ad the Complement . 


Here hs 8 of BPisthe middle rt, and _ 


25 one e Extreme R. 8, madd 291 T. other Bxtreme. 5 


5 Shi though the 2 laſt Canons are not exaRly the 
ſame as thoſe produced in the former Solution of them, 
. derived trom the Production of the * of the 17 _— 

| gle 


5 
* 
* 1 
* 

— 
92 
A 


T. one Extream R.:: S, middle part, T, other Extreme || 


Meir) 
_ » ole, yet their Coincidence with them will appear caſi 
5 from the 3d Lemma. 

I preſume twill be needleſs to give any f arther is 
| ah of this General Role of the Lord Neher. 105 


8 . the Silvio 4 Oblique Spherical 9 
1 Triangles. 1 = 

| 

5 Yate Spherical Triangles may be 8 to two 
n Right angled Spherical Triangles, by letting fall 

5 a Perpendicular, which Perpendicular ei- 
„„ Plate v. ther divides the Oblique propos d into two | 
Ss EE Fg XVII. 2 or makes two Right, by adding a.” 


n > e Triangle to it. 
of In Oblique Triangles there are 12 Caſes, 10 of which 
KK maybe ſolved (being thus prepared) by the 2 2 A. | 

omg or by Rules deduced from * 


ne | E RULE I. 
BY The Co-ſines of the Angies at the Baſe, : are propor- | 


| tional to the Sines of the Angles at the Vertex. 


_m That B A, DA are the Baſes of the Right- an- 

—_ gled Triangles B PA, DPA. 

md ' The Angles B, and D are the Angles at the Baſe; * 

x - the Angles B PA, DP A are called 556 at the 
. B PandD 7 * called the * W 


— TL Fer by the 7th Cale, 

Ln Plate vI. R. E PA: 5, BP A. E B 
Hg. IJ. R. SPA: 85 DPT N 
Thereſore, & B. S, BPA; : E D. S, DP A. 


a 


8 1 | * 


8 
— 


8 7 * 
For enen which are th fame to one + third, are 
"the fame o one to o arother. e ? 


gur u. 


The Do NY tho Sides are proportional to the 
Coſi of the Baſes, 4 


> For by the iſt Caſe, 


R. PA S BA. Z BP. Plate VI. 
KR. S PA:: SDA. DP. ö . 
miner 9 b 


RULE. In. 


1 5 The Ses of the Baſes are reciprocally proportion - 
t the es Rs Angie af the Baſe, 


For by. the 2d Axiom 
5, B A. R:: T, PA. T, B 
SDA. R: :T, PAT, D. 

© Therefore 55A TT. B= NT A2 5, 


Is Therefore, ö, B A. S, DA: T, D. T, B. : 
8 for Equal K have theit Sides ple Pro- Y 


| . 


Rur Iv. 


RN The Tissen of the Siaes, a are recipr ocally Pr opor- | 
| £ionalto the Co fies W als Verten. 
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L, E 


„ IS For by he 4th Gl VE 
Plate VII. I, BP. R: : T, pA. BPA. 
Fig. IL D,DP.R: T. PA. S DPA. 


| Therefore, . BPx=BP R T, PAZ =T, 
| OX 1 . 


| Theron, T,BP. r, DP: ADD ABBA. 


AXIOM m. 


ZR any Triangle ( whether Right-angled or 1 
I the Sines of the Sides are mg to the von: of 
: oy . Angles. 7 


For by the iſt ” Y 


| SP. R. 5 PA. 5 B 
=" SDBR::SPAS,D. 


| There $ BPxS, B= =RxS,PA=S,DPS, D. 
| Therefore, 8, BP.S, DP: f, D. 8 B. : 


| Obſerve this Rule for the was fall 3 your 
n 


9. it * Jet fall "oy the End FE a given ide and 
Wo Ke, Oppoſe ite to a grven Angie: | 


1 For bs ſo doing you _—_ enough given in one of 


| the Right-angled Triangles to: Determine any of i- 


5 unknown _ ” 


ſolved each by two Operations. 
_ angled 1 to find in your Operation, 05. 


. ubſtracted f rom i 


N of 9 Triangles annexed, | wa 


"The two firſt Caſesa are folved each bn « one Operati- 5 
on by the 2d Axiom foregoing, the next eight Caſes aro 


And that you may know what * rt of the R ight- 


7 to * ſuch a Part, which when Hons the other 
at” of t 2 N ( which i to be added to, or 


1 Part found ) may come under 
dane of the Four Rules mention d. 


This will be eafily underſtood. from this General 
' View of the per for the Solution of che — 10 


— 888 | 


Propor- 


- 


Mo 


Oblique Triangles. 


roportions ur the Solving the "oy er. fe o 


Tire l # 


Proportions, 


1 


8 brd 8. B. 8 BP. s bend 


5 F. B. D 


ͤ— 


85 5.5 BP :: n B.S, PD. embig. 


— tte. Mets —_— 


| 85. rb. 


Firſt, find BA. by the 4th Caſe. 


| Iaccordin 5 


0 fkfalls wit 


E BP. BA:: 


Then BAA. 28, 


NOWN. 


IBP. PD. B 
1 = 5 BP.R: 

7 hen by the 4th Rule. . 
T, DP. T. BP: x BPA. DPA. 1 
Then, B P ADP A= PB D. 
and here the falling of P A with-| 
in or without is doubrtul, un 
leſs the kind of the POL D be k; 


Þ7zD 


Firſt, find B P A 75 the F Caſe 


7 B. T, BPA. 


known. 


JVC = 
* And then by the 2d Rule, „ 
DFP. & DAT 1 


as the Perpendicular] | 
in or without the Tri- 

gle, which is doubtful, unleſ|_ 
che kind of the "I D were 


U. 


: Wa 


[Firſt find BPA paring T Cale. 
. 7 B. T, B PA. 
hen by the iſt Rule. | 

E B. 5 BPA. 8 b. s DA 


SBP. R: 


Then BPA +DPA=BPDp, 


B 10152 D are alike, 


LB and D "» paths. 


(56) 


Proto for the Solving che 1 10 Caſe 5 o = _ 2 
2 Triangles. .W-: 


Given. Rea — Proportions. . 0 A © 


71 — 


BP. BD. 3D irn. fird, BA. by the pers Cake 1 
Phe -N y > zd Rule : 
I, D. I, B:: 5, B A. 8, DA. 
fſtben B A ＋ „ 4 
5 B and D ke 
- Ts i IB nd D IS 2 unlike. | 


— 


— 


B P. B. P.] D. Art find B P A. = the 7 Caſe 
. ZB P. R:: %%% R 

then by the iſt Rule . 

IS, B P A. S, DPA: SB. S D. 1 . 

if BPA is greater than B FD & 


2 - ane eDi 1851 4 


5 — 


„ Obtuſe Acute 
N E jbut 1 B PA is YB D, and B 
ee Dis Acute : © 

| Obtuſe 5 Obtuſe 


B. P. B Pp D firſt, find B PA. by the 3d Cat, 8 | 
2 4&BPR::;r BPR 1] 
then by the 4th Rule FS "2 
1 DPA. S BPA. 'T,BP.T,DP : 
1 ifDP A is: uni 1 g 


1 | DPis for Fo than — N | 


Sreargr 


lp 


ESE 


——_— 


— Triangles. 


jsp. BD. . D 


Q Then by the WER 4: 
. DA.S,BA: , BD, - 


tren . 


7 —— 


3 "Proportions, 25 = | 


II Wy On" _— 


Bp. BD.B.D 1 Hir and B A. by the 4th a 9 
Ar HET BA 414. 


Then by the 2d Rule 


E BA. BP. S DA. E DP. 


like 


[Dai 5 ue A7 
1 then BDis 2 S as 


D ird. find BA. by "the 4th Cals 1 


S B. R: 7 BP. 2 BA. 


. nA. „ b 


like 
nn ws B. 


Proprin 4 the Solving "R 4s 10 Ca Caſe ; my 


* 


n. 441 Solution of the — 
Caſes in Numbers. 


Plate VI. Cale 1. Given BP=34450 7 © 0 
. IV. 7 5  DP=25 30 Reql.D. 
„ B= 30 07 


5, DP.S,B:: S Br. 5 DP. 


$,B. 9.7004981 . 
S, BP. 9.757815 


bum 19.357279 
| Sub. s. BF. — | | 


Rem. 98232952 the Sine of D $ 414 „ 


1 16 
1 
vi, | 
Plate VI. Caſe 2. Given B P=4odoo! 3 
| 38 * 5 B= 80 oO 2 P D. 
- . . h  D=47 10 


5 b. SBP: 5 or. 


A BP. 9. 8080675 5 
4 SY 949933515 


3 19. 8014190 . 
Saut S, D. 8.86530 


Rem. 9. 9361 169 the Sine of P bebe 1 


5 Caſe 


acc 


78 
16 


D. | 52 


4. 


e 


cas 3. Given B P=3g430 | Plate VI. 5 


P D=36. 20 Rog BD. . VI. 
B24. 00 | 


Firſt, R. SB: r. 7. BA. 


= B. 9.96020 
BF. 9.9161045 


Sum 19.876834 Th 
Sublt. R. 10. 0 


Rem. 9 8768347 the Tangent of B 3 A. 364. 955 


5 Then by che 2d Rule. | 


SBA, mY 
Anne «9061107 | 


Sum 19.808554 45 


Subſt 85 B P. 9. 8874061 


Rem. 9.9211484 nb 3d. bY 


| Desde Biß ge 75 7 4 BD, 


33 30 3.29 


according as the — falls wiki or without e 
the EIT 


Cid 


9 


{One , i : N "MA * 1 O nnn... N nn * _— 
5 we ; , ? Ago? 
, 7 ; N 25 Der 

4 ; - - & , ? * 
2 1 * : * 
wth q 
* 1 * p 
* = ** 
: i. 
; 3 : . * 
* 


Cale 4 Given the fame as before, Required p. | 


Eieſt =,BP.R | * . BA. 


= 10.0000000 
T B. 10. 1.351469 


5 - Sai NN 
Subſt SPB. 9.8874061 


Rem 1044640108 the Tan, of BP, A 14 * : 


Then by the 4h Rule, 


2 DP.T, BP:: ur. Abra. 


7 BP. 3 5 
E BP A. 9.5115397 


1 S 19.4276442 : 
Subſt, T, DP. 9.866554 : 


0 ; 9:3610798 eZ DP A. 68d. is 


1 | Sur 71403 1394 43/ = 
1 Then the « 1 $71 5 L 1 A i 


according as m_ 9 falls within: or without >: 
; the Triangle, N Mes 


E 


Caſe 


* 


FTP 


Cale + * GiraBP =6 10 1 Plate vI. 
B40. 00: Kerk. 17 8 * 


 D=50. 00 
ra, = BP. R: 75. 7, a. 


R. 10. 
7. 10.761865 


Sum 20.0761 865 ; 
Subſt, S B P. 9 6967745 : 


Rem. 10:37941: 20 the Tan, of By A. 67d. 217 : 


Then by the F iſ Rule, 


ZB.S, BPA: * D.S, DPA. 


$ BPA. 9661426 | 
2 <D. 3H, 0675 


© Sam. 19. 7732101 N 


| Subſt — B. 9. 9.584250 


Rem. 98889561 S, DPA=504 45! 


8 Then the = of 95 2 wi ut 90 p. ſince the 


1 Angles B and D are of the ſame kind; but if they had 22 
been of different kinds, the difference of cheſe two An- 1 
* would have ben 2 to P. = 


4 N eats 


" a 6 "pn 
1 * E " 
43 * 1 3 

4 2 * 5 
. * 
— ny 4. r 7 


06), 


Cas 6, Given the FR xs beſore, Require B D- 
ru K BR: 78.7 A. 


R. 10.0000000 - | Plate VI. 
7B P. 9.738370 Fig. VIII. 


Sum 19. 7585170 | 
Subſt. S B. 9. 8842540 


Rem. 9:8742630 the 7 B A= 52 114 | 


Then by the + 3d Rule, 


'T, D. T, 85 AS, DA. | 


1, B. 9.9238135 
2k B A. 3 


. 


3 19. 8272058 
| Sublt * een 


Rem. 9 7510193 35,D A. 244 19 
Therefore the Sum of 5A 52 d. we vie 874 0 


| = BD fince the Angles B and t k 
| otherwie thei ai, = BD. acl . 1 — 


f Caſe 


eee PP — 


2 " | al l "" a , — 
5 Hs arts Pa * * þ ; g 
* c 
NE" 1 N 
©" x 
br 
es 
+08 
We 
. 
at X P * 
1 
% 8 


ak 7. Given B P= 604.107 2 Pate VI. 


N 6, 0 : 


Firſt, = BP.R „nr. 


5 R. 10. 
TB. 10.0761865 | = 


1 um. 20.061866 
Subſt. BP. 95 6967745 | 


b Rem. : 103794120 T,BPA= 614. 21) 


Then BPD—BPA= =DPA= = god. TAY 


Then by the kick Rule. . 
8 BPA. S, DPA:: E K D. 


5. DPA. 9:8889612 
& B. $:3842540 


| | 


MM Sun 197732152 5 
We : | Subſt. BP Ac$.9651426 


. # > 
\ no * 
1 8 F 4 
© F 
X e 4 
8 $ 2 6 
2 5 

R 1 
rn ) 

SHE 

9 


| Rem. 98080726 = . D= — cod 0. 


45 : | ere cab 8. Given the fame ane DP. | 


15 E | Which will be ene 674 2 10 emen, 


| 
Then by the gt Rule; 
= D PA. 2 BP A: f. 1 DP. 


* PA. 9.5855745 
* BP. 10.241430 


Sum 19-8270575 


Subſt 2 DPA. 9.801201 


Rem. 10.0258 660 T, D P. = FT 42. and 
muſt be leſs than a Quadrant, becauſe DP A is of the 


ſame kind with B, that is of the ſame kind with P A, 


Plate VI. Caſe 9 Given BP=6od. 100 
n XI. | 8240 00 © Regs PD. 


BD 287 30. 


Fir, 2 B. R: 7 BP. BA. 


which vin be found as in * 6th Caſe from the Da ts 
© i 5 I i, and Contequently DA= bo 34d 9 


Then by the 2d Rule, 5 
2 B A. ED: 8 op. 
BP. 9.6967745 
2 $:9169455 5 


Sum 19.6137 200 : 


Subſt. B A. 7776128 


Rem. 0.8361072 SD pa — 7 49. 


1 Becauſe D A is like B, or P A oth ; aue 
= n rant. — ewe i Ow 


- Gas 


__ otherwiſe P would have been more than a Quadrant FF 
| by the 5th Solution. EE = 


8 
0 


E, 


Data 


| 0 66) 
Cate 10. Givi xs before to find Db. : 
1. B A, as in the oth and 6th Caſes, fi from Plate VI. 


the ſame Data, will be found mw 18 and yes” XII. 
1 Ce atatcg 344. 190. | 


Then by che rl Rule. . 
8, DA.S,BA: T, B. 7, p. 


's, B A. 9.9033923 | 
1, B. 99235135 5 


Sum 19. 8272058 


| Vubſt. 8, DA. ONT 


om. 10. 0761067 T, D. 1404 oo 


for here B A .— than BD, and 28 Bd N 
3 e . | 


LEMMA V. 
The 1 of the Verſed-Sines of two Aron: K 8. Fo 


= Sz Sum of thoſe Ares Multiplied by the Sine of th es 


diff of the Arcs. 
Suppoſe the 2 Arcs A F, A E. the diff. 


5 of the dVerled-Sines, 481 E=H G= | Plate _ | 


E B the Sine of the Z of the Ares is AD Fig. XIII. 


the Sine of the FX of the Ares in FO, now 


the Triangles AC D, EF B are Simillar, e A 8 


Apen r Abo FB, therf. 1 
| FACxFB=ZFOX AD. ? 


6). 
AXIOM Tv. 


— Brhe An pl Ne 1 BAandB P(=BM) 
its Le gs, and fu . PA the Baſe to be Oblique to 
the Fla B A, t will PB A be an Oblique Triangle. 


= - Les fallÞ 6 perpendicular to „„ 
| _ cular to C a, P 5 perpendicular to b A, and m L 


EN, a rpendicular to C A, therefore g % is perpendicular to 


and UL ALA V Baſe — V diff. Legs. 


ow AEAC::bL,Cmt? 
And m FE, à C:: m9) a 


| correſpondent Terms of both Proportions. = 3 
AE x MP, AC xa C: Le . 1 = 


AY Now that AE, A O41 : bL,C the vide from 
a Sinilirude ofthe Triage AE C,D E, D ff. | 


There- | 


and a ig the 


2 22 44 *** 4s 


nnn 


(6). 
AXIOM iv. 


= b product of the ines of the Legs is 
do the Square of the Radius, as the difference o Jo 
Ws Verſed Sines of the Baſe, and of the difference of the 
8 ob is to the 2 Sine of the Yertical el] 


| We Foot B the An hog Rec BA and B MY 

its Legs, and fu PA the Baſe to be Oblique to 

wdbe Plane B A, then will PB AbeanOblique Triangle. 

| 5 Ler fall Pg pe n m and v perpendi- 

” cular to C a, 32 ndcular to . and w L 

= EP refore  Þ is perpendicular to 

| 4 1 Tiga m6 — VIE Legs. 

ow AE, A n 

= e. . and multiplying the 
55 correſpondent Terms of both Proportions. 

; AExmP,AC xa C: Lech. . 


— "2 Now that A E, A © 26 : bL, Cm will be evident from 
5 . 


There- 


Fn 
Cw 


6.75% 2 
Ti KAT DL, D): :bL,Bm, 3 | 
AE, A C:: L, 8 , and that n E, u C: : f my a will 
be evident from the Conſtruction of the Figure, the two 
— Right-angled ah BF B T Cy are Similar, 14 
Therefore, | 


* 


PF Fg 0 TH 
FA E. » F, Fg :; C, cz 
cheref e c 
aud conſequently F, 4 C: 5 4. | 


Caſe 11. The 3 Sides of any Sphere Triangle ber : 
ZN" find an — : 


S. x S, K 4. 83 BIZ er „ 8 


d e. q + Angle, Dem. AExmF, R 9: :(bytheqth 
| Axiom)bL39 a :bLxE ERyy ax+R(thatisby Zen. 


* 


me th and iſt): 35 4 Baſe Ad. cx SYBaſe —4 


— — 


diff. ae 


 Inſtancei in Numbers. 


| Giren,B P. bod 10 EE: 


ROMs 1 Baſe i is ad 1 
| ry the diff. if the Sides is 


2 Baſe -|- 5 diff. cr. is 3 = 
2 BiG= f a 


; if. r. 19.6932 


| Subſt. s mx3,n, 19. 8002534 


Rem. 19. 8666791 


the Ah p. the Z of which 949333295 | 
So Sine of 59d 03 L the Angle word which be- 


OR is 1184 o =P. n 
CO RO Ln I 


Sup my n, u, the Legs of the Angle required 5 the 


= X=m— 1.3 2 Sum of n, u, b. 


There. 73 22 22 R qx 5 3 m x IF 31. 


—— rn. } 


su 5 


=: Thins, . this following Rule, by i two Prop oY 
=: tions, which comesto the fame 3 | 


_—_— 


2 *. S, 3—m ::S, 31. A. => . mm: * 85 7 — 


5 


„„ = — 
men sen. oh 3 =) T= 


28 8 — 5 


n : 


Then QxR=S 2) Angle= 


. 39. 6669325 


Ans ers Rg:: 8, ses 7 2 


=R9x5 3— 1x $, 3»: | 


11t 


C69) 
 COROLL. n. 


Putting 'p=Compliment of M. Gade reſolves the 


' Lith Cake by this — Proportion. 3 


— 


8. . eu. f 2 B S, tn. V. 


For by the fourth Axiom. Wo 


2x5, marr: YR Vie ily; 


5 And dividing the on and 2d Term by 8 , 


= N OT 5, ns V. 
| PETE Am. V. 
. 'L SE © 


The three laſt third Terms ting onl y Likee De- 


f ignations of the ſame Quantity, F or that VB Vn 5 


— — 


2 Bos, 225 is evident on n Toſpeation of the 


— 


Figure; and that Bex, 1 K 235 TELE 


Vin be evident, if we prove that A1 2 — 51 Þ. +; 2, 
1 which may be done thus; 


den 7 22 a Quadrant. Thend the Complement of 


om—nisq—m + u, and in the room of Fi 2 
. 2 to which it equal by pot heft 6. . T = 


1 q—m- , n, the Arcs be equal, the sines are . 
me 


Try 


COROLL III. 


4 R7 VZer V. * v of the Angle, 
5 being a Propoſition like the 4th Axiom. 


For reſuming the laſt Figure, reduce the Plane B P 


5 * the ſame plane with B A, ſo that they may make one 


Circle, and ſet fall PA perpendieular to A C, then 5 


8 ABA, that is V. Z cr—V.Baſe; but 


AE. AC: : b. f P d and Multiplying the 
ad m F. R.; 1 P. v. Correſpondent Terms. 


ü- tw. 


we have eg. 7 Px b i. 6 Pæv. and divi- 


l ding the 3d and 4th Term by B 2 P. 
we have A E xn F. R q N. v. Angle 9 88 
1 or S&S, . Rg: . | ; 


Now that A E. A C: 1 N. 8 p will bs te Gom : 


| the re of the Triangles A E 0 D a 5 DP „ 


„ 8 . 
| AE. AC:: ö. Dg:: Dx. D P: ö. "7 8 
1 M2; DS -D P. i. e. ba DP. = 
Therefore A E. AC: 6 x. D P. 


| your FIR F.R::3P. v. will be evident from 1 the 


Simiitude of the Right- angled Triangles g; F P, y CS. 


For PP. Cn: Fg. Cy: : FP+F 3. 8 
en | 


and becauſe PP=m F. and C g R. and y r v. | 


Ros 1 F. N 91 P. ** of the Ag. 28 


This ing provi, hence follows, 


Cok. 


Ve 


seg Az: 


ny 
COROLL Iv. 


_—Y 


er T Res, 121 Bak * 
1 3 


Forby the fte orol.Sm.x$n.R:: 26 . r , 


COR 0 L V. 


(le. by Lem. 5thand 20) 18 53 27 L Bats 
* er 7 Baſe S 72 : Angle. Hence, 5 | 


SmxSmRg: :S. 3x8. 3B. 271 Angle, 
COROL vr. 


—— 


For by the wy and it bus. Ji 


ge VID ; 


* Ss, u. $ 7 7 . : 


e 1 


— 


Therefore 8 B. 8 „ss, n 
| E q Arch. 8 7 Arch. 
But becauſe 8 


Z $345, 3-5. S, n 5,3 . 


1 


reel $ "ROT? 3—B: 'Rg 
This follows from the laſt, and becauſe 1, R. 
. 


— 


— 


R T. 


$,3x8, 3B. = FE L Arch: :(SmxSn.Rg):: Q j—m - 


aT 94 Arch 
0 1 R 0 1 1 L. VI. 


7.7 7 2 1 
R. 7. 5 
COR 


ny 


COROLL vIL. 


VL Vx. 2 R : VB-VX. Va. or 
: VE. V. v. I. 


— 


= Which i 1s the Pradtic of Foſter, with his Line of Ver- 
fd e : - 


DEMONSTRATION.” 

By the Feurth Axiom. 
VB—VX.VL::S,mx5S,nRq:: (by Cir. 3.) 
VZ-VB.vL:: the Sum of the firit and fifth Terms · 


Sum of the ſecond and ſirth. b. e. BY L—VX 
2 K. „„ EP 


= * 0 R 0 5 Ix. 
5 2. — R. * x. Vz. or 


* 5 | 


| 22 ese. 


This ien br rom * eighth Cerollary, and may be ea- 

fay underſtood from what is ſaid in the * of 

the ſecond Corollary, 

7 2 bere note, That if the Sum of „ and a be 
2 greater | 


| muſt be under e and added, or 


Ca 


" Negati 


3 than a Quadrant, the Sof the Sum 1 


094 EEO GARY YE 


"Th 


On) 


Cal XII. 


The Three Angles being gi ven, to find a Side. 


The An gies adjacent to the Side required, call Legs, 
and the Ange oppoſite call the Baſe z then work as in 

the 11th Caſe. 

For ſuch is the Operation in the Supplemental Tri- 

angle, whoſe Angles and Sides are equal to the Sup- 


plements of the Sides and Angles of the Triangle pro- 


poſed; and Ares and their W have the fame 
az Sines and D. 


5 of the ſromdl Methods fe the Solution bg 1 : 
I 11th Caſe, mentioned in the Nine Corallaries 
From the 4th Axiom; the Reader need only 
commit ſome one of chow to Memory for his 
conſtant Uſe : Such as Cor. I. and Cor. 
V. The reſt being mentioned only that the 
Reader may know the Reaſon of the ſeveral 


i Methods made uſe of by different Authors. 


. 5 bkewiſe the Lemma” 5 and Rules following . 


> v1 
+. 8 


are not to be thought of Abſolute Neceſſity, | 


Vince the Solution of all the Caſes may be ſol=> :᷑k 
eld by what has been done before, they being 
- 8 Ke) 3 "ou to give the Reaſon of 1 
other Rules for the ſame Purpoſe ; which 

4 T heoriſt would not wy be — 


N 


4 0 xs _ 34 
1 5 _— 
g Ny . : Wi 
. EM- 1 
t ? = \ 4 1 

NIE 5 + [! 


"THY 
LEMMA Vi 


The Sum of the Si of twyo Ares, is to the Diffe- 1 
rerce of the Sines, as the Tangent of half the Sum 
ok the. Ares is to the Fache of half the Dilference - 


* vines: 2 Arcs. X. Sines: : T. 4 „ Z Arcs. T, 3 7 x Arcs, 


Let the 2 Arcs be E A, FA (in che Fig e 5 


| then 'twill be, 
: IP" EEG — -FH: 8. E.! EG— FH 


. e. o u. 09 x 20 L. 44 ode »K, 
kb 0. 09 5 N. 1 K. q. e. d. 
* E M M ? ie VII. 


2. 88 X, Co. ſines: OR 2 2 Arcs. 7.3 2 . 


and CH are their Co- ſines; it will be 
. e: TD CH—CG. | 


e en. . OP; N. NK. 
N ca. 4 H: : N. NK. | 


But iſ the Ares are bigger than 90 W 
2 Co-fines. X, Co- ſines: : T, 3 Z Ares. 7 £X Ares. 


oral to Welt 9 by the third Lemma. 1 


LEMMA 8 


: If if he Arcs are leſs than 90 1 For in the fore- 
mentioned Figure, the 2 Arcs being A E, AF. GC 


The Tangents of 2 Arcs being reci Wenk proporti- 


Nin. 


. 


ti- 


For in Fig. 10. le the iſt, Ars: e Bo. P BN : 
FR. the Triangles AEB, F 2 B. are ſimilar. 


* * 1 * * 8 OE * 25 
* 
; | 8 
a . 
X 4 >, 
| 5 q 
- { & } | 


LEMMA VIII. 


5 % Tangents. XL, Tangents : 85 2 Arcs. 8. * Arcs 5 


Let the Arcs be NA. N E. 


Por. Km: EL.FL: E. Pn. 0 


* E M M . N. 
5, Are =S Aron L Arc. 


p Theref. A Eur — 40 Are x 5 L Arc. | 
4 1 M M * x 


The Sines of two * A, E, are an to 5 | 


„ 


1 FE. Rectangles under the Gines and Co-{ines of their 
Ares. 
2 


"By A. 8, E 77(bythe mint Lemma) S BAE $A. 


1 
EH FE * NETS 


2 K. | ; NES h 


I 1 
* : ; a oi wa Fl 
"I . 5 . af 1. 
: J 4 a 2 0 g 
8 1 e 
, — 
f P wy : © 8 [ 
e 2 4+ 
? . » \ * R—_——_ Fo & 
| - XC l 9 288 
| e 
5 . Ph + r 
. 1 W 42 . 
$8 Rn. 
1 bo * * — oy 4 * 
2 a 


(76) 


LEMMA XL 


The Tangents 
Ares. 


mn T, A. 7. E 8 A A. SE GE. 


Fer T, A. T, E: AK S, ExR::S,A, „Ek. 


; — — 


"Ss ExSAXR:: : S, Fn LON 8. AUA. 


5, E x, E. 


= For by the fourth Lemma, the Co · ſines of two Ares are 


8 2 to * yocants. | 


RULE V. 


The Tan of the Baſes are proportional to the 
Tangens of the Angle at the Vertex. 1 


FE Figexviiie - For by the ſecond . . 
T,ZBPA.T,BAC: R. . PA): T, DPA. T,DA. l 


Therf. T, B PA. T, BA T, DPA. T, DA. 


RULE vi. 


| 8.2 2 c x. Cr: <r$ZL Lace Wender. 
I, XII, at the Rs, 2 X 8 at ths: W 
17 122 atthe Verte. 


DEMONSTRATION. 


Os 8 by the fourth Rule, 
T, BP. T,DP:: GD PA ne 
There: 


. . he ; 


of two Ares A, E, are Lat ; 
tothe Rectangies under the Sines and SECT of ole 


ole 


nal 


ole 


X. . 


ere · 


CO) 


'T herefots 


755 T, BP4-T,DP. T,BP—T, D P: 8 DPAS, BPA, 


* DP A—E BBA. 
I 15 Lemma vin, and VII. 


As 8, Z Cr. 8, X cr: 22 L, at he Vertex. T, 2X : 


22 at che Vertex, 
* U L;- E VII. 


Z T,z "29 T3 Xert: Y, 22 LL, at Baſe, T, EX IT. 


at Baſe. 
POR 


4 Axe: 21 at BE. 4: 2227 ; 


E * 


DE NSTRA TION. 


For, by the third Axiom, 
5, BP. S DP: 8, D. 5, B. 
Therefore, 


s pp. 8. ;BP—S,DP: 8 518 B. * 75 


Thereſore, by the f xth Lemma, 


N . . T, BP @DP : : T, D+B- T, 505 Y 


— . 7 —— — 
RULE vm. 


211, Joo, w L7ZLL, Baſe: ;T, 4X24) Baſe, 


1 15 7 X II, Vertex. 


8 by the 578 Rule. 2 
H PA. S DPA. 25. *. ; 


en). 


Therefore, 


Sn 8. BPA+DPA. S,BPA—S,DPA : Yb. . 
£5 1 B—ED. 52 


| Therefore by. Lemm. VI, vn. 


f T, weer T, BP A@DPA b. 8 


1. BoD. . . | 


—— 


= There r. 5b. r, BPA 0 ph 72 . : 


7, bra rn lors. T, db. 5 


—— — 


PROBLEM J. 


in any Sberie Triangle B P D. Given the | 
"Hrvgle P, and the Sides BP, DP. To find 


the two Angles at 5 . 3 
8. 4 Z cr. SE Xer: 2 P. T, IX LL. Baſe. 


And St 2 6. S 3 Ner: E. 2P. 7552 LL, _ 7 


DEMONSTRATION © gp 


Rubs S,Zcr.S,X cr: 7 P. 14 XA. Vertex | 


I T, 12 T, 3 2 eps Tz 2 Z LE, Bat, 
X LL, Baſ:, © 5 


I Rule, 55 17 LT, Baſe, TEXZL, Vertex: r 


T. 2 2 * LL, Baſe, I 


bh Therefore, Multiplying the e Terms into 
each _ and E the iſt and * rene 10 
3 . IKewWꝛale 


in 


23% 


likewiſe the 2d and 4th by what is an won Component 
in each 3 3 and we Aye. { 5 


25, e RT Ix M re br. ©) 
35 1 5 Tberefbre (by Temma IJ. 
5 2K 71 X77 P. TAXI, Ba. 
"ha — the 185 of theſe e are Pro- 
portional. | 


8, 2 2 r. . 8 2 i: TE 4 P. 1 1K L Baſe, QED. 
D EMONSTR ATION UI. 


D. I By Rule 6. S, 20% 5 N * 25. TEX LL, Vertex, 
mm Hs Rule 7. T 2 L7 cr. TEXer:: 1 2 * ZL, Baſe, | 
RR. EI LZ LL, Baſe. © FR en 

Rule 8. T J X LL, Baſe, Th x Lx, Vertes cen 4D. 
1 2 21 Baſe. EL fo eo 


Then e Multiplying the 8 Ts into 
3 other, and Dividing the iſt and 3d Products; as 
likewiſe the 2d and 4th by Wage is is an 2285 N . 
in each, we have, 


5, 247 23 Sow S. eres Ax, TTY 


5 5 Tq4Z LL, _ 5 | 
» . Therefore ( by Lemma II. * 9 
5 2 712% f Kg. 2724 2P. 174227 Baſe. 71 
ED. | Thien 

rte!) | #4 2 Z cr. A 2 LXer: 72 P. T 2 2 LT Baſe, E D. 

e, . 


3 ThisDemonſtration ſuppoſerh P=Z LL, at Vertex. 
12 that i is, that the Perpendicular falls within the Triangle; 
. but the ſame 1 will ariſe, 155 it Halls without. 


Ls 1 1 


( 
PROBLEM. U. 


3 lr a any N Triangle let there be given 0 


2 les, with the interjacent Baſe ( or fide | 
Included between thoſe Angles ; To find the 
"Wer two Sides, and the remaining Angle. 


SZ LL SEX EL be T Z Baſe. T. 4 X or: 
21 ä a 73 Baſe e. 


The 8388 may hs ee by the ſame 


5 Temmas and Rules that the p was; but will = 


be needles, if you e as. laſt Friangle i into its 
Supphmental. Som NE... 


RULE- Ix. 


1 any $ en Triangle having let fall a Pergendi 
. cular Arc from the Vertex to the Hales it will be 


T 27 Segm, of the Baſe. 14 227775 4 Tx. Tz 1 
* n of the Baſe. mo 


wa For, by the ſecond "WEE C 
BP. BP. EB A. EDA. 
Therefore, | 
* e * DP: : 84 DA. 
I berefore, by 3 TH 
7 1200. Tz X cr 2271 Z Segm. TEX Sqm | 
15 T1 x T4 NSeg Ss 80 
| T er. m. 4 - 74 m.) 
11784. F 2 Ter. 7180. 22 
1 oe 1 5 PROD 


ide 
- 


ef) 
PROBLEM m. 


2 Suppoſe there are given the Three Sides mw 


4 Spherical Triangle, e, to find an Angle. 
Having imagind @a Perpendicular let 


1 all to make two Right-angled * les. = 


T4 Bake 14257. ;T4Xer.T, | 


| Then F 8 Bac; mater 
GE beer Tg and "_ 


| 1 P 21 Baſe, the Perpendicuta falls rea the 
| T 5 


within 


N 285; ITY Fo 


16 m 64 


PINTS: 


or 


Seeber Pro jon 
OF THE 


SPHERE 


3 = nk 8 is a CITY of PerfpeBive, 
=. which teacheth us how to draw the Appearances of 


the Circles of the Globe, upon a Plane paſſing thro? 


the Centre thereof; ſuppoſing the Eye in Surface of the 
| Globe in the Pole of the Circle on which the Projection 
is to be made. And here the firſt thing that ought to be 
done, is to prove that the Repreſentation of all Circles 
_ deſcribed upon the Surface of the Globe (whether great- 
er or leſſer) ſhall be Circles upon the Plane of the Pro- 


r In order to which I premiſe * 
BY - EMM A. 
2 a 8 Can AB C, wht Baſe 


zs a Cirele, be cut by a Plane paſſing thro Plate vi. 15 
the Vertex A, and Center of the Circle Fig. I, 
| of the Baſe; making the Triangle A B C, . 
l the Plane of which Triangle being perpendicular 88 
I the Plane of the Baſe of the Cone. I fay, That if this 
Cone be ſuppoſed to be cut by two other Planes (per- 
. pendicular tothe Ons of the TRE ) the ons * „ 

| | 9 


— as” - © on 


3 — 


* 


= to the Baſe as FG, the other E D, 0 as to make the 
Triangle AED, ſimilar to the Triangle AC B. the 

Curvities F H G, E H D, ſhall be Circles, as is proved 
by * N and other Writers of cinico. 


PRO . 1. 
If Hom the Eye at A, plac ed in the Globe's 1 


85 cies, there be infinite Right Lines imagin'd to be pro- 
Auced to the Periphery of any Circle * ſmall or great) 
B C, deſeribed on it, thereby making a 

nie Superficies. I fay, the common poke Plate VII. 

ion of the Surface of this Cone, with the Fig. II ol. 

Plane of the Circle E G (in whoſe Pole the 


Eye is placed) or any other Plane parallel to it, 


mall be + a Cirele. 


DEMONSTRATION. Py 
The Triangle AB C, is the Section of the Cone thro 13 


its Vertex and Centre df the Baſe. Nowif we prove 
that the Triangles ABC, and A Cg, are ſimilar, the 
5 DE will be manifeſt. 


ow the Are D A C A. therefore the Angle ABC ; 


= AC, by the 20th of the third of Euclid; and 


the Angle A, common to both Triangles, therefore the 


Triang les A B C, and A Cg, are ſimilar. And therefore 


by the Lemma, the common Sections, C 85 and 0 b, 


0 which i is n to it, mall be Circles. 


nern 


From hence * tis evident, That if the Cirele to be pro- 


] jected, be parallel to the Plane on which the Projection is 
drawn, its Repreſentation will be a Circle 3 for the L008 1 
9 cut by a Plane parallel to its Baſe, 1 


I. Ii it be ary wa Oblique to the Plane of the 1 85 
jekien, 


| fjeflion;its Repreſentationwill be a Cirele, ſince the Cone the 
will be cut according tothe Lemma 


III. But if the Eye be in the Plane of any Cirele, its || thc 
Repreſentation will be a right Line, the Lines drawn cle 
from the Eye to the eee in the ſame Plane, Ci 


nnd the common Section of two Planes is a right Line. 


. The Line 5 « is theprojetted Diameter of the i Pt 
Circle BC. the Line E G in which is the praje&ed Di- | 
a2 @meter, [call with Mr. Ougbtred, the Line f Meaſures, * © 


OO 4 4+ If a great Circle be to be projected upon 
Plate VII. the Plane of another great Circle, the Center F 
Fig. IV. of the projected Circle ſhall lie in the Line of + 
Mleaſures, diſtant from the Center of the pri- He 
mitive Circle (or Circle on which the Projection is 88 
= drawn) by the Tangent of the Elevation of the ſaid N 
© Circle above the Plane of the Projellim. 


DEMONSTRATION. 


—_ n the Eye at A, projecting the great Circle B C, of 
© upon the plane of the Circle E &; the Point B, appears gi 
| 5 in the Line of Meaſures at bᷣ. ſo that F 6 18 the Tangent of - 
x the Angle H F B, the diſtance of the Point B, from the 88 
Vertex, by the 20th of the third of Euclid, and C, the 
other Extremity of the Diameter of the Circle B C, ap- 
oY pon in the Line of Meaſures at c, ſo that the Diſtance * 
F, is the Tangent of of & the Angle HFC, the Diſt- F P 
ancee of the Point C, from the Vertex, the Line hc be- ee 
iin lalleQtedinz, 7 the Conn Þ 4 
Now theright-angled Triangle b A e, is divided by fr 
dhe perpendicular A F, into two right-angled Triangles, 0 
„ AFP, Ac E, ſimilar to each other by the 8th of the oth = a 


Therefore the LUA BEHA 6 Fg A 16, 


— rr rr e 3 
* mne a on AA 
? . IR . : 


” 12 
+ = * s 


cle from the 


| „ 
5 Ea of the Diameter above the Plane of the 


1 7 Ae the Projetion were to be 


0 


their 8 lements are equal, viz. BEFE=FA; i. "Thaw TO 
fore-P z, 7— N of the Center of the projected Cir- 


nter of the primitive Circle is equal to 
the Tangent of the Arch E 5 the Elevation of the Cir- 
Fn to be he to the Radius AB of the Primitive 


red determining only b the Appearance of 
F gives this Rule for detcribing the Cirele. 


Prom H the Pole eee make H un 
B En n, and draw the Lines A , A », p ſhall be 


the projected Pole of B C and ĩ its Center. The Radius 
AA. 


i 4—1 A. which he proves thus, the Angle i bA= 
Becauſe the Angle i 150 Ab BF-|-BF b that is FAE 


FA z, for the Arc H# = 2 B Eby Conſtruction. 


Hence F z, is PRE the TT of * E. and Al, its 


| Secant=b i. 8 


: 3 0 0 R 0 „ 
1 FE 1 4 the Circles n or in 


the Line of Meaſures N b, the 12 jected: Extremitʒ : 


of the Diameter above the Plane of the Projection will 


give i its Center, as well as the Tangent of of rhat Ele- 
vation e dene . 


PROF. 1. 


if a leffer Circle whoh Poles lie in 7 8 1 
project- Plate VIII. 5 
he Center of its Repreſentation on the Egg. 1 


5 Plone 1 be in the Line of Meaſures diſtant 1 
from the Center of the Primitive Circle by the Secant of . 
that leſſer Circles diſtance from its Pole, and its Semidi- 


ameter ſhall be _ to the ren of that ee 
. Son. 


—_— are ſimilar. 


der es h 


deo be the Center, the Radius being i b= 5B, thus 


8 © Angle FBI, fornvd by them at their InterſeRiolf I 


* 


DEMONSTRATION. 5 


ks ſe the leſſer Circle fling ad the Points 
B, C, 54 diſtant from the Pole G, were to be proje 
cted upon the Plane E G, to the Eye at A. Draw the) 
Lines A B, AC, interſeQing the Line of Meaſures in 
and c, the Repreſentation of the two Extremities of th 
Diameter, biſſect the Line b c in ty, then is z the Center, 
upon the Point i with the Diſtance i ö, deſcribe the 

| Cirele 2350 G, draw the Lines H 80 f B and i P. 


The tuo Triangles A H B, and HE, having thel 
| Aa at H — and the ts at B 51 2 Nw | 


Therefore LHAB= 3 . 


b B. 


Therefore LH FBZ L * 7 "7 Therefore | 5 Trib 
Angle F E 2 is right led at B. and conſequen 
ly Bi is the Tangent of the Are, BG the Diſtan 

of the leſſer Circle from its . and Fi its Se 

Cant. . E. D. | 


5 and L He F 


Mr, Oughtred only milk uſe of b the Mapa 
tion of B, and then directs to draw the Radius F B, and 
B. perpendicular to it, touching the Circle B G. proy@ 


1 5 the 7 bBB=L:iBb 
oak =FBAFBE ö 
Bi. 3 


PROP. we 
n two enn CB FE, and AB L Harte ali othe 4 


mall be equal to the Angle C B A, made by the Radi 
B, A B, drawn to the point of their _ 
FO” 


7% * 5 1 


r — pum ues, 
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DEMONSTRATION, 


To the Point of Interſe&ion B, draw the 


Line D B. a Tangent to the Circle CB E, Plate vill. — | 


and E B a Tangent to the Circle A B I. Fig. II. 

| Now hecauſe the infinitely {mall Portions 0 

of the Cireles C BF, aud A BI do coincide with the | 
Tangents D B, and B E, and conſequently have the ſame 


Direction, therefore the Curve lined Angle FBI = 


do the right lined Angle formed by the Tangents DB E. 
Now the Angle CBD=L=ABE, and taking away 
EB C which is common to both, _ will remain | 

CRASDBE fe =F BL 9 * * | 


PROP. V. 


1 e projection the Angles made by the : 
Cireles on the Surface of the Sphere are equal to the 
Angles made by their 1 on ws Plone of 5 

| the F 1 : 


DEMONSTRATION, 


Suppoſe the Eye at A, projecting bs 
Angle R BS, upon the Plane EF: Let Plate VIII. 
B, be a Tangent to the Circle B S and Fig. III. 
„„ the Circle B R, to the common 
Point B: The Plane E E, and likewiſe the Plane . 
made by the Tangents B D, and B C, are both per- 
pendicular to the Plane of the Circle B QA, and their 
common Section D C, will therefore be perpendicular to 
| the Line E F, produced. 5 
I ̃ be Eye at A, projects che Tangent BD. in F D, and : 
| the Tangent B C in PC. 5 1 
ls am now to prove that the Angle C BD, made by _ 
9 the Tangents to theſe Circles on the Sphere, is equal 
to the Angle CFD, made by the projected Tangents 
on the Plane of the Projection. Draw B W oR to 
EF, and 45 A ON. _ 
5 


' 
7 ; 
< 0 7 
. 
4 
A it 
4 
s * 
. as 
7 For : J . 
4 * 
5 


cn) 


(a)B 2. 3. For e A be 3 
2 3 : (e d QB, 


(b) 21. 3. ABQ=3FD=DBE, There: 


n a 15 1 
(d) Ax. 1. BD az: > + "0 : 
n Then in the Triangles c DE 
L ek. ob B, CD, DF=CP,DB, and 


the Angles CD F, and * both 


. 
Right, Dae CFD= ww_ ON 4 D. 7. e. d. , 


Another Demonſtration by Mr. Halley. | 


Let E BP E. be any great Cirele of the - 
Plate IX. Sphere, d E ts 2 placed in its Circumfe- 
; Fg. l. rones, 

. and tet F 2 O be ſuppoſed a Plane erected 


enter, P any point thereof; 


at Right Angles to the Circle E B P L on which F CO 


the Sphere is to be projected. Draw E P crofling the 
Plane EGO inp, and p ſhall be the Re preſentation of 
the point P; to the point P, draw the Tangent APG, 


and on any point thereof, as A, erect a Perpendicular 
AD, at Right Angles, ta the Plane E BPL, and draw 


| the Lines P D, AC, DC: Then the Angle A PD ſhall 


be equal to the Spherical Angle contain d between the 
Planes APC, PP C; draw alſo, AE, D E, interſect- 


ing the Plane FCO, in the points @ and d, which will 
be the Repreſentation of the points A, and D: ; join à 4, 
d. 1 fay, by the Triangle g dp, is fimilar to the Trian- 


gleADP, and the An gle apd, ec ual to the Angle APD. 


Draw PL, A Xs parallel to FO, and by reaſon of 
tbe Parallels a A K. AD. but (by the 3 | 
of the third o Faclid ) in the Triangle A K P, the 


Angie AKP =LPESAPK=EPG: Therefore 


the Side AK g AP. and a p. ad :: AP. AD. Hence 
the Angles DAP, 4 a2, being Ri ght) the Angle 
he Spherical Angle on the 5 


 APD=4pd; that is, 


$ 1 e. d. 
Ander is 7 to that on os — bs PROP, 


Kennen? 42 


ww) 
„ RO r. VI. 2 


Au leſſer 1 Circles whoſs Poles lie not in the plane on | 
which the Projection is to be made, are projected, by 


laying off in the Line of Meaſures from the Cepter, 
the Tangent of half the Diſtance of each Extremity of te 
Diameter from that Pole (of the Circle on which the 
Projection is made ) oppoſite to the Eye, and the Diſtance 
ol theſe two projected Extremities biſſected will be the 
; Center of the Circle i in the Projection. 


For n : 
In Plate vn. . II. Suppoſe B C to be ſuch leſſer 


= Circle Lay off F b equal to the Tangent of half the 
Arch H B, and F c equal to the Tangent of half the Aren 
H; this Diſtance be being biſſected, ſhall give tze 
—= Conte of that Circle in the Projectien. The Reaſon of M8 
this is evident from what hath been ous 3 inthe Dem. „ 
fratim of FR mr Tropaſ in. 1 


PROP. vn. 5 


5 All great Circles ( 8 vil. Fie. IV. ) des 
through the Point 5, ſhall have their Centers in the 


Kight Line z L produced ; 3 which Right Line i L, is 
3 a. ug Angles to the Line of Meaſures E G, paſſing 
5 3 i, the Center of the Circle A 5 H, Wiel 
Line E G, ar its Repreſentative Semicircle, at 8 
5 Angles. 3 


cuts t 


F or all great Circles paſſing through b, ſince they will 


ceut again ata Semicircles diſtance, muſt paſs thro! 


the projected 1 point, that its through e; 
therefore tis evi 


Line i L produced, if need be. 
P R OP. vin. 5 


1 it were required to ara. a Cincde which 0 han 
„ 


nt their Centers will de in the _— 
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paſs through the point b, and make any given 4055 with 
the Circle A bH, ſuppoſe of 20 dæg. Lay off z ł, equal to 


5 the Tangent of 20 deg. to the . If, he 


point i is the Center required. 


* draw the Line þ b, and deſeribe che Circle ; Rc Ce | 


Then by the fourth Prop. 
The Angle A b k=z 0%. = = 20 deg. 
[+] 0 R 0 L. 


| Since it los been proved in the ffth Propef ew: that 


L the Angles made by the Circles on the Plane of the 


Projection, are equal to the Angles made by their Re- 
open on the Surface of the Sphere: It will there - 
fore follow, that if b was the projected Pole of the World, 
A , the Projection of the Six a Clock Hour-Cirele, = 
and it were required to project all the other Hour- 
Circles, which make Angles of 15, 30, 45 deg. &c. with 


that Six a Clock Hour-Circle ; *tis but putting off in the 


Line L, from i, on both ſides the Tangent of 16, 30, 45, | 
650, 75. to the Radius i b, and you will have the Centers 
_— of all thoſe Hour-Circles i in ſuch Horizontal Projection. 


From what hath hoon demonſtrated. in theſe Eight 
| Propoſitions, twill be eaſy to project the Sphere in 
any Poſition : I will now proceed to ſhew how to 


meaſure any Arch projected, whether Great or Small, 
in order to which I premiſe theſe Lemme * 


LEMMA 1. 


| .1f a Figs paſe through the Poles of two great Cir- 
cles A Q, and H O, its common Section with the Sur- 
: face of the S hers will be repreſented by the great 
: WE Girdte Z PN; and if the two remoteſt 
Plate IX. Poles, P and N, be connected by the right 
Fig. II. Lire P N, and a Plane be ſuppoſed to oh | 
LOND volve 
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ES 
volve on this Line PN as an Axis; and let the common 
Section of this revolving Plaue with the Surface of the 
Sphere be repreſented by the Circle PD K N. I fay, 
that this reyolving Plane ſhall always cut off equal Ar- 


ches upon thoſe Circles EQ, H O, whoſe Poles are | 


thus connected between it ſelf PD KN, and the great 
Circle Z PN H; that is, the Arch DO = Arch K Q. 
And likewiſe from any two parallel Circles, 5 , and e 
5 7 3 diſtant from the {aid Poles N and P. that is, 
For POS NQ, and the Angle O PD = QN K, 
it being the Angle of the Inclination of the two Planes, 


and the portion of the leſſer Circle PD NK: Tbere- 


fore theſe two Triangles being in all caſes qualified alike, 


will be equal; and therefore DO K Q; and for the 15 


ſame Reaſon the Triangles oP d and q N & are equal, 
ada and conſequently d „Eg. Q. E b. N 


LEMMA II. 


If a Plane paſs through the Poles of two Plate IX. 
great Circles, E Q and H O, its common Fig. HI. 
Section with the Surface of the Sphere will! 
be repreſented by the great Circle Z PN H; and if 
the two neareſt Poles, N and p, be connected by the right 
Line Np, and a Plane be imagin'd to reyolve on this 
Line Ny p, as an Axis, tis plain that its common Section 

with the Surface of the Sphere will be a Circle, and is 

repreſented by the Cirele p, i, r, s, t, f, m, u, t, N. I fay 


this plane ſhall always cut off equal Arches in thoſe great _ | 


Circles EQ, HO, whoſe Poles are thus connected; 
and from any other Parallels to them, & q, h o, equally. 


remote from p, and N, between it {elf p s, f, n t, N, and 


the great Circle Z PNA; but on the contrary fide, 
that is, ES MO. @t=fo.hr=2 . H it Q. For 
the Triangles p E S and NOM, pt and No f, ph 


. r and Nu, pH i and NQ, may, as before, be ſnewẽn 


to be exactly qualified alike. And therefore, Cc. Q. ED. 


I now proceed to give ſome Inſtances in the Actual i 


Projection of the Globe upon the plane of the ag | 


3 


LIT nt 


and of the ſeveral Ways of Meaſuring the Arches in the 
Projection ſo projected; depending on the two foregoing 


5 85 Suppoſe 1 would | a the Su. wy : the 
Plate X. Sphere uh the > pb of the J — fr 


Deſeribe the Circle NE S W, repreſenting the Ho- 
rizon; through Z, the Center, draw the Line S Z N, 
and EZ W, at right Angles; the firſt repreſenting the 

Meridian of the place, or North and South Aaimuth; 

the other, the prime Vertical or Azimuth of Eaſt and 

_ * Weſt. Now becauſe the Northern Pole of the World is 
Qittant from the Zenith (or oppoſite Pole to which the 
Eye is placed) 28 deg. 30 min. Lay off the Tangent of 
4 its half, viz. 19 deg. 15 min. in the Line of Meaſures S N, 
from Z to p; then will p be the Repreſentation of the 
Northern Pole of the World, by the Eighth Propoſition, 
and the Circles which paſſes through the points E p W, 
will be the Repreſentation of the Hour -Circle of Six; 
and its Elevation above the Plane of the projection be- 
irg equal to the Elevation of the Pole, v7. 51 deg. 

230 Min. Lay off in the Line of Meaſures, Z I, the Tan- 

gent of that Circle's Elevation: Then will T be the 
Center of that Circle, by the ſecond Propoſition ; then 
— , EE en * 
Noa to deſeribe the Equator, whoſe Diſtance from 
the Zenitb is 51 deg. 30 min. Take the Tangent of its ü : 
half, viz. 25deg. 45 min. to the Radius Z W ( which Horizo 


| you may eafily have by the help of a Sector) and ſet it Ruler 
off in the Line of Meaſures from Z to æ, and the Equa- points 
cdWior ſhall paſs through the Meridian N 8, in the point x repreſe 
No the Elevation of the Equator being always equal ( Degree 

to the Complement of the Latitude, which in this Caſe F_ © Ora: 

is 38 dep. 30 min. Take the Tangent of its Elevation, Project 

and put it off in the Line of Meaſures from Z to X. Then Vuiifſions 

mall & be the Center of the Equator, Then deſcribe | throug 

the Cirele Ez W, which you may compleat in an occult fentati 


Arch, fora- Uſe hereafter to be mentiond, — © 
EEE ii go ce ok, Now 
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| Now for drawing the Tropic of Cancer. Take the 


Tangent of half its neareſt and greateſt Diſtance from 


the Zenith, and put it off in the Line of Meaſures, from 

ton, and from Z tor; the Diſtance ur being biſſected, 
the point of Biſſection ſhall be the Center, by the ſixth 
Propoſition. Then deſcribe the Circle & » S, Which 


compleat in an occult Arch for farther Uſe. 


. 


Alfter the ſame manner deſcribe ve s , the Tropic of 


Capricorn 5 And the like Method uſe for the Deſerip- 
tion of any other parallels to the Equator, T7” 


Now to draw the Hour-circles which make Angles 
of 15, 30, 45, Oc. with the Hour- circle of Six, it hath 
been ſhewed in the Cor. 8th Propoſition, that their Cen- 


ters will all lie in the Line P T P, which is perpendi- 


cular to the Line of Meaſures paſſing through the Cen- 
ter of the Hour-circk of Six: And that the Center of 
any Circle paſling thro? the Point p, and making an Angle 
_ therewith, was to be found by laying off in the Line I P. 
the Tangent of that Angle, to the Radius p T. There- 
fore put off in the Line I P on both ſides the Tangent of 
15, 20, 45, Cc. and you'll have the Centers of all the 
Jour-circles. But to avoid confuſion of Lines in the 


Scheme, I have only put off the Tangent of 30 deg. from 


I tot, and thereby deſcribed one of them, viz. the Hour- 
 eirele of Four in the Aﬀeernon T7000» 
 Nowif*twere required todivide Wa, which repreſents = 
the Quadrant of the Equator, into its Degrees: Laß, 
your Ruler upon p, the projected Northern Pole of the 
Equator, and the equal Diviſions of the Quadrant of the 
Horizon W S. for inſtance, upon 30 and 60 deg. and the 
Ruler ſhall cut the Quadrant of the Equator We, in the 
points 30 and 60. So that & 30, repreſents 30 deg. æ 60, 


repreſents 60 deg. And the like for any intermediate 

Ora Ruler laid upon (or a Line drawn from) , the 

projected Southern Pole of the World, and the equal Di- 
viſions of the Quadrant of the Horizon WN, ſhall paſs. 


through the ſame Points 30, 60, c. in æ W, the Repre- 
ſentative of the Weſtern Quadrant of the Equator. 
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4 of We 1 eyident, for in this 
1 FE: = is fuppoſed I under -Pole _ the 
en F rom the Eye to 
a th World, pailes thro' the Lane of 
More d Nin epreſentation of that Northern 


ole this im nar y Line which paiſes from the 
5 7 e be the the Line th Cennet 


|, cording to the % Lemms; andimaginea Plage to.re» | 

' g volve upon that Axis; 3 this Plane ſhall coſy ths 

Fan inter gr 1 | 
elf a vive 


ofes are thus conneed hetweep it 
wn N S, which 25 the co, es of the 
> 11 55 and wo 2575 the Ae 
in | 


=? 4 


vp - _ —_ Plane, with h the Plane of the : 
a hey: + RE, 555 515 paſles through 30 in 
x 


| PA 26 rm Cy w, he Oe FEE _ a 


fore & 30, in the Equator, is equivalent to $ 30, in the 
H Oe. For this $53 Ak 6k Plane always cuts 


. 8 TSF een i 4 1 


bona he upon GE 
drant of the Equator a W 4 W 


2nd e of the jo he ae 
N. 25 herefpre a 17 drawn from to 39, in 
the Quadrant N W, ſhall als through 30 in the Repre- 
ſentation ol the Quadraz it of the — 4 W. 


Now 
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125 the Circle A B CHR uler laid 


9 


e to ile the Tast 6f aces. 5 ; 
fi ', If I would doit by mbans of the projected Roth 
Pole þ, fines the Tropid of Caneet is Alkane from the 
N Pole 66 dg. 30 Hin from the Norkh-Pole there 
muſt be a Paralle to the Horizon projected, that is 66 

| deg. 30 min. diſtant from, the under Pele of the Ho- 
rizon, in which the Eyei laced, ifs Diſtance fre om the 
upper Pole of the Horizon 2 HE g. 30 nin. Take 
the Tangent of its half, v. 56 4 ni. and put it 
on the Line of Mea ſures from 2 to A, 4 A thall þ = 
Semidiameter of this Parallel; or the y. 
be determi d by putting the Chord of 91 30 54 1 
from E to , a ine dran from E through , will meet 
the Line of Medfites 3 in 1. ſame oint A. Deſcribe then : 
d Rom þ, to the equal! Di- 
_ viſions of this Parallel, fall cut the FREY, pondent Points 
or Degrees in the Tropic of Cancer. For inſtance: A 
Line drawn from p to 30. in the Quadrant A D, ſhall cut 
the portion of the Tropie of Canter n S, in 30: S 


that z 30, fhall repreſent 30 4. 2 — fall ys: 6 60 FT 
in the Tropie, .. yp 


Fond Tf wed aivide this 1 the means 
of the projected Snuthern-Pole ; I conſider that the 

BY c of Cancer is diſtant from the Couthern-Pole of 

the Equator 113 d. 30 . | | 
I therefore | roject a parallel to the Horizon as fir 7 
Aiftani from the under 11 of the Horizon , and con. 
quently Roc the upper Pole bd fr Horidoi, or Zenith, 

66 d. 30 ni. Therefore f pu Tangent of its hall, 
vn. 33. d. 15 1, in the Tad; ures, from Z. to 
43 or put the Chord of 66, 30, from W to w, a 
drawn from E to w, ſhall cut the Line of Meafures in 
the ſame point à: Deſcribe the Circle 4 5 d. fappoſe the 
Quadrant c d, divided, a Ruler laid, or a Line drawn 


from 7 to 30, 60, 99, in the Quadrant 7.4 ſhall cut the 


rtionof the Tropic of Ca 85 in the ints 30 e = 
Pow thoſe Paralels A, of # © ic b were 
drawn for the Diviſion of the 2] pie of 
vide the Tropie of a vin 
2 


OY divide the Tropic W $ Vf. 


to the equal Diviſions of the Semicircle a bed, will | 


Or Lines drawn from , to the equal Diviſions of 
the Arch FC H, will do the ſame. I have omitted draw- 

5 leſt I ſhould too much perplex the Scheme. 

The ſame is to he underſtood of any other two Parel- 
Iels equally diſtant from thag@&quator, or any other Cir- 
cle. For having firſt drav 
on, or other Circle on which the Projection is made, 
by the fore · mentioned Rules, that are neceſſary to 
meaſure one of your parallel Circles, by Lines drawn 
from both Poles : The ſame two Parallels will ſerve 
to meaſure or divide the other parallel Circle at an e- 
qual diſtance. Only here obſerve (as in the Diviſion of 
the Tropic of Capricorn) that that Parallel to the Ho- 
rizon, which ſerved to divide the firſt Parallel from the 
projected North - Pole, muſt be uſed to divide the Paral- 
iel at an equal Diſtance from the projected South-Pole. 
Ihe Equator W æ, beſides the former Ways given for 
its Diviſion, may be thus divided: Suppoſe the Semi- 
circle FG H, was divided into 180 equal Degrees, a 
Ruler laid upon any of theſe Diviſions, and the proje - 
cted Northern-Pole; as ſuppoſe from 60, or v, in the 
Quadrant GH, to p, it ſhall cut the Equator © W, in 
60, wich 1 thus d 

Let the Lines 60 p 60, 60 X, Z 60, be drawn, as 
alſo X E, and pE. Now becauſe that Z X, is the Ta 
gent of the Elevation of the Equator above the Horizon, 
Liz. 38, 30. and 2 p, the Tangent of half that Angle: 


vo Parallels to the Hori- N 


IT berefore in the Triangle E ZX, the Line E p, divides 


the Angle Z EX, into two equal parts. Therefore by 
the third of the ſixth of Euclid, the Line Z & is divided 
in the point p. So that Z p. p X. :: Z E. E X. but 
ZE =Zy, and EX = X.Therefore Zp.pX Z. 
Xu. but the Angle vp X = Z p. Therefore by 


che ſeventh Propoſition of the fixth of Euclid, the two - 


* Triangles p X v, and p Z , are ſimilar : And there- 
fore the AnglepXv=pZy. In each of which, taking 
away a Right a he Remainder H X v, and) £ 


nd conſequently their Compliments l 
OO... 7, "TRE 


(97 ) 


GX v, and V Z S are equal: And therefore this Me- 


thod gives the ſame Point 60, in the Equator æ W; as 
if a Line had been drawn from the Pole p, to the point 60, 
or , in the Quadrant of the Horizon S W. Or draw 
Lines from any of the Diviſions in the Semicircle FG H, 
to , the projected Southern Pole, ſhall divide the E- 
quator. For inſtance ; Lines drawn from 30, 60, go, 
in the Quadrant F G, to , paſs through the Points 30, 


60, 90, in the Quadrant ↄf the Equator æ W, as you 


may ſee in the Scheme, and may be demonſtrated by a 
Demonſtration more eaſy than the bene, 


© TheTropicof Cancer may be divided likewiſe as the E- 


quator was, vg. by dividing the Semicircle & 165, into180 


Deg. and drawing Lines from thoſe Points thro the Point p, 
and they will divide the Tropic of Cancer. Or Lines drawn 
from thoſe Points to , the Southern- Pole will do the 

fame; as you may ſee inthe Scheme, Lines drawn from 

the Points 30, 60, 90, in the Quadrant r 3 to , paſs 

thro' the Points 30, 60, go, in the Tropic of Cancer. 
The fame Method may be uſed for the Diviſion of any 
Parallels; The Demonſtration being like the former, 1 
therefore omit it. . „ 


F Orthographic Projeftion | * 
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| nb. graphic Projection ſuppoſes the Eye p: 
ö A _ dicular to a Plane pa ſſing through the Cen- 
ter of the Sphere, poſted in a Perpendicular 
 tottar Plane erected from the Center, but at an infinite 
| Diſtance; or which comes to the ſame thing, ſuppoſes 
that there were Perpendiculars let fall from each Point, 
to the Circles to be projected to the Plane, on which 
the Projection is to be made: Theſe projected Points 
will fall in Right - Lines on the Plane, when the Circles 
(great or ſmall) to be projected, are perpendicular to 
the Plane of the Projection; but if Oblique, in Ellipſes. So 
that you may have as great Variety of theſe forts of 
Projections, as in the Stereographic. But they being 
more Troubleſome, by reaſon of the Oblique Circles . 
being projected in Ellipſes; Mathematicians have confined 
_ themſelves to the moſt ſimple of theſe kind; viz. up- 
bn the Plane of the Solſticial Colure, commonly called 
the Planiſphere,or Analemma, which is admirably uſe- 
| ful and eaſy. I ſhall here give you a ſhort Account of 
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2 2e a 45 wo) Cirele ZH NO; cope 
r b 

"iy 1 Iit Po W, the Center A repre 
os a 1 the Horizon. n i 
440 the Horizon, its Axis Z AN, re TEL the | 

1 of 2 or Weſt, or . 

5 A @ is the Equinoctial, its re 

. the sth Hour Cricle. * preſent 
7 Me: A Vf repreſents the Elias. CA 22, its Axis, re- 
112 a Circle paſſing thro the Eduinoctial Points 


7898 P the heighth of the Pole, whoſe Compliners H 8 
2 Z P, is the height of the Equinoctial. 
Sup Þ the Sur's place to bein I o dig. or Q, odegs 
or in Þ 0 deg. or in x; odeg, theſe Points are all diſtant 
1 the Equinoctial Points (both which are projected ; 
7 oy 60 deg. therefore take the Sine of 60 deg. and put 
Io in the Line A S, and A M, from A, both Ways to 
5 2 „D; theſe Points ſhew the pop of the "ſy for 
, given times. 7734. That in the Quadrant, A for 
7 9 and unt! in the Quadrat, A y for the 
4 1 ; and throu wes the Point ON draw a Parallel to 
the Equinoctial D d, ꝙ qi, which i is the Projetign of the 
* Sun's Parallel for that 24. : 
HS Hence it appears, that t Sun that Day riſes or ſets in 
+,7% the Point M or m, Culminates at Noon in D or , comes 
do the 6th Hour in T, is due Eaſt or Weſt in Q, there. 
fore A M, or A zu is the Sine of the Sun's Amplitude, T 
© is the like Right Aſcenſion of the Sun, that is, T S 
contains as many Degrees as the Right Aſcenſion, had it 
| . been meaſured in the Equator, and therefore a like Arch 
I MDar My the Semidiurnal Arch of the hom os or 
mut the Aſcenſional Difference, to be pumbred 
"I next Cardinal Point backward or forward. 
 _ Suppoſe the Sun's height were taken by a 1 
or other Inſtrument, put F that Altitude from H to : 
and dray LX Parallel to the Horizon, cutting the pa. 
rallel of Declination D d in 8, and the Axis of the Ho- 
riꝛon in X, S will be the place of the Sun in the Ana- 
| mma for that inſtant, Wherefore 8 T ſhall be tk ; 
"Ra 


1 


8 lle Diſtance of chef Sun from the 6th Hour ene S x : 


its like Diſt. from the goth Azimuth, whence may be 


found in theſe Parallels, both the Hour at which the Ob- 
_ ſervation was made, and Azimuth from the Meridian. 
Thoſe Arches of leſſer Circles (which I call like Arch- 
es) may proportionally be transferred to their greateſt 
Parallel in this manner: As the Semidiameter of the 


leiſer Farallel, is to the like diſtance: So is the Semi- b 


diameter of the Circle Z HNO, to the Sine of the true 


Diſtance fromthe Center. For Inſtance, i in the like Aſ- 


ſcenſional Difference T M to the end of the Parallel 
 T Md, draw a Semidiameter A d, and within the Trian- 


gle A d, draw from M, the Right Line M, parallel 


"BAT; ThnP4TM::AdAs, mkeAF=An, 
then is AF the Sine of the Aſcenſional Difference, by 


1 which the Semidiurnal Arch i is more or leis than fix 7 2 


Hours. 4 
Hexer ĩt is eaſy to Ueferibe the E pſi that ſhall pa = 
through the given Point M, in any Ratio of the Semi- 


55 tranſverſe A O, to the Semiconjugate AM. Tins, 


| Make AQ. AM : TEX: 1 7 p. T% this Curve 
Line, drawn with an even Hand thro the Paints 8 


2 , GM, thall be the Elligſis required. 


Of thus by your Seftor 3 Take A Oin your Cempaſ: : 
ſes, and open your Line of vines to it, then take AM and 
3PP ply it to your Line of Sines, and obſerve what Angle 
the Sine of; then dra as many Occult Parallels to 
AO as you pleaſe, aud making each of them Rad. ſuc- 
_ ceflively, lay off the Sine of the Angle you obſeryed A M 
to be the Sine of, and do fo ſucceſſively, a Linedrawn 


5 through theſe Points ſhall be what vas defired. 


Hog * 


Sterecgra phi ic Probleme, 


order to the Projection of the 


ever al Caſes es in * Trian- | 
/ | gies. | 


PRO R. I. 


17 2 the Pole of an y great Circle Projected. 


O TE that the Pole of any great Circle is the 1 
| repreſentation of that point of the Surface of 
; the Globe ( on the Plane of the Projection) 5 
Which is 90 dey. diſtant from that Cirele. 

+ Theſe Circles are of three kinds, either Plate : «3 
1. The Primitive Circle AB CD, the Fig. II. 
1 ru of which is the Plane of the Projetion. 


2. A Right Circle ( or the projected Reprofentation of 
a great Circle perpendicular to the Plane of the Pro- 
jekten) the Eye being in the Plane of which, will on 
X _” be ea a Diameter, as BDor | 
A 


2. An Oblique Ga (or the a8 1 
| tion of a great Circle not perpendicular to the Plane of 
* the Projection) which will be always repreſented 7 5 
dy an Arch, ſuch as B FD; the points of interſection 
of this Arch, with the primitive Circle (being conne- 


' 2 Red) lll always pal e the Center of the . 
1 tive Cir ele. Me 


( 102) 
For this heh BFD is the Repreſentation of a SemT 
circle Elevated above the Plane of the Projection; and 
ſince two great Circles cut one another. at a Semicir- 
cle's diſtance, their common Section will be a Un, 3 
and here eee by the Diameter BDP. . 


CASE'L - 
17 find the Pole of the Primitive Cir, A B © D. 5 
ee 


Find its Corter E, by the 1ſt Prop. of the 3d Book i 
of _— which point E, is the Pole. e 


| © A 8 E I. = „ 
1. fd. the Pate ef 4 Right cd, ares BD. 5 
RULE. 
L roſs that Diameter with another Diameter A C | 
at Right Angles, the two Extremities A and Care the 


| Poles of the right Circle BD. Or the Chord of 90 
deg. ſet off from B both w wil en the Points 


r : 
* % 
* * I 
2 R 
. 5 
| MY , 8 
3 b | 
4 an 5 . 
1 * 
* | * 
* : 
. J « 
4 


c A S E * 3 
75 fd! the Pole of a an Oblique cine. . 
Note, that the Pole of an Oblique Circle is in that 5 
Diameter of the primitive Circle, which paſſes 
2 the Center of the e Oblique 
S | 
EXAMPLE. 
| ABCDithe Primitive 7 
BFD the Qblique Jen ele ag C 0 chi Cer ; 
ters given. | | | Te 


« 103 ) 
1 find the Pate of the Oblique Ci rele BY \ 


ts Through E and C, draw the Diameter A EC, 
cutting the primitive Circle i in A and C, and the Ob 
lique Cirele in F. 


2. A Ruler laid on D and P, win cut che primitive 7 
? Circle i ine. 


Tele 90 deg. from a Schale of Chas and put! it 

off in the primitive Circle from @ to b. 
BY Ruler laid on D, and this point. b wil cut the - 
5 D AEC in G, che Pole required; which point 
Gs the projected Pole that lyes above the Plane of the 
Projection, but if the projected under Pole had been re- 

quired, lay off the Chord of 90 dag. from a, the contrary 
way toc, a Ruler laid from D toc, will cut the Diameter 

| . AE C e in the point 7 the 1 under Pole. 


R O B. I. Tl 
2 lay downs on the Projeion any Angle required, 
D E F 7 N 1 T 1 0 N. 


5 A Spherical Angle is made by the Interſe&ion ol 2 
great Circles on the Surface of the Sphere, and is Mea- 
ſured by that Arch of a great Circle which is 90 deg. 
from this point of Interſection, intercepted between the 
Legs or Arches that conſtitute the Angle. It hath been 
proved in the 5th Propoſition of Stereographic Projes 
Sion, that the Angles of the plane of the Projection are 
5 a to the * n on the Surfa e of the 


n thi Problem there are ; three Caſts. Either, 


1. Where the angular Point i is at the Center of the 5 
e Circle. =x 


wi 


2. Where the Angular Point is in * Perighery of 


the primitive Cirele. 


0 ») Where the Angular Point is in any point given 


within the Periphery, and not in 10 Center. 
0 AS E I. 


7 male an Angle where the Angular Point E in » the 


Center of the Primitive circle. 


RULE 


- Sack Angle © is made in all reſpelts like a 3 "Ip 
gle, vi. by drawing 2 Lines from the Center, ſo that 
the Arch of the lr Circle intercepted between 


them, be equa to tt Degrees of the Angle — 
CASE IL 


7 ode FLA that the Angular Point my be in 
„ 2 Point given in the Periphery. 


: | Plate » 4 | For Example to make the Angle HAD, | = 8 
Hg. II. i its angular Point i in the * . 


at A of 36 d. oo. 
5 R U L E. 
: The Primitive Circle A B C D boing a ited. 


5 I, | Lay 2 Rule on E, the primitive Cirele's "HONEY 0 
and the given Point A, which will likewiſe cut : 


the primitive Circle in C. 


2. With the Secant of the given Angle 36 deg. and 
one Foot of the Compaiſes i in the given point A, . 


deſeribe the Arch X. 


55 3. Wich the (ame opening of the Compaſſes, and one 
Foot in C, eroſs the former Arch, X in X. Xx is 
_ tho Center of tho Oblique Circle * 0 


15 To l 


we =o 


| king an Angle with the primitive Circle of 36 
deg. as is evident by the Coroll. 2 — tion of 
lea do aac as een TY 

CASE UI. 


2 To make an Angle where the angular Point i is in any Peint _ 
= l the Periphery, but not in the Center. I 


EXAMPLE. 
- 2am Tg 
given. 


5 E its Center 
| G the Point 


i To deſcribe an gle at the Point 6, of 45 a 
R U [5 E. 


1. | Through Gand E, 1 the Dl 1 E G 8 i 
2. Croſs it at Right Angles with the Diameter BD. 
| 3o Lay 2 Ruler on D and G, and it will cut the pri- | 
mitiye Circle in . 
4. Take the Tangent of the Arch Cb. and put it off 8 
in the Line A C, from E to A. 


5. Erect a Perpendicular A g continued. 


6. Lay off the Tangent of the Compliment of the 
Angle requir 'd from A, either way to g, which 
Compliment is in this Caſe 45 deg 


4, Upon the Point g with the diſtance g G, deſcribe : 

the Circle Ga; the A Ga, is the Angle re- 
quired, _ = 
This follows from the 3th Propof ition of Stereg: Projett.. 9 


ROB. III. 


5 7: rw. 4 | great Circle * gh any given Point, making | 8 55 #4 | 
. with the Primitive Circle ny given Angle. 
RULEE. 


(209) © 
RULE. 


I. With the Tangent of the given . and one 
Foot in the Center deſcribe an Arch. 
2. With the Secant of the ſame Angle, and one Foot 

in the given Point, ſtrike an Arch croſling the 
former; the Interſe&ion of which Arches is the ä 
Center of the Circle required. 


EXAMPLE. | 


Plate XI. A BCD theprimitive Circle” . 
F. 2. II. E the Center thereof Given. 
f F the Point 


Through the Point I, tis required to — an Ob- 
que Circle, ſo that it may make an Anglo at the primi- 
tive Cirele of 36 deg. ; 

1. With the” Tangent of 36 FLY and one Foot i in the 
Center, deſcribe the Arch X. 7 
2. With the Secant of this Angle, and one Foot in 
_ the given Point, I make an Arch, cutting the Arch 
AX in X, X is the Center of the Obhque Circle 
— C, making with the primitive Cirele the An- 
gle required. 
Ihe reaſon of which is evident from the 2d Propeſi tion 1 
— ** Projec kin. : 


5 ROB v. 


[ | 3 . Tor aw — G rele paſſin through any 2 Points given . 
i 5 vidi 2 Perip hay oft he Primitive Circle. 1 


RULE, 


1. Through any one of the given Points and Fi pri. : 
mitive Circle's Center, draw a Diameter Produced T 
beyond the Periphery. _ EP 
” > Croſs this Diameter at Right Angles. 5 
1 Fae 3˙ Through | 


(169) 
3. Through the Point mention, draw a Line to the 5 
Extremity of this ſecond Diameter. 


4. At the end of this Line in the periphery br 


rimitive Circle, ere& a Perpendicular cutting the 
firſt Diameter in a third Point. 


5. Through the two Points given, and this third Point : : 
ſtrike a Circle, and it ſhall be the great Circle re- 
TR d, * Prob. 8. of G comet. Probl. : 


EXAMPLE. 


AB Cp the primitive Circle Plate II. 
E its Center | 6 ig: I. 2 
F and G the two Points 2 


4 Through F and G th required fo draw a great circle. ; 


1. Through E and F draw the Diameter AFECI. 
2. Croſs it at Right Angles with the Diameter BD. 
3. Draw a Line either from F to B, or from F to D. 
4+ To either of which Lines F B or FD, at the Ex- 
tremities B or D, ere& the Perpendiculars BI or 
DI, interſecting the Diameter A C produced i in I. 
„ the 3d Font... = 
5 Through theſe 3 Points F, G, and , deſcribe the 
Circle KF GH, and tis done, EE. AS 


We ks ave. nothing to prove, but that the: 1 
H K, that connects the 2 Interſections with the primi- 
F Cirele, paſſes through the Center; for then tis 

3 11 ä of a great Circle. | 


DEMONSTRATION. 


DO FE EB: EB, EI, the Trian Es FEBandBET, 
being ſimilar by the 81 Prop. of the 6th of Euclid, 
and H E continued will fall upon K, the other interſc- 5 
Rionz for, if it's OP: to do ame let it fall up- 

5 in 


N R le * A : * 
9 
* — 5 . 
* 0 105 35 


en M, and produce H E M to L, then by che 190 of — 


the 34 of Euclid, E F. EH: : EL. EI, and conſe - 


quently EHxEL=EBq=EHsxEK=EHxEM, 


and by Conſequence E M=E L ; that is, the equal. ] 
tothe wholez which d alu. 2 E. b. * 


1 be R 0 B. V. 
To ** a great Circle W ee to 4 given great _ 
| ci 24 oe . | 1 
| General Ruls 


_ Draw agreat Circle through the Pole of the Aw ; 
great Circle, and it will he perpendicular to a a 1 8 
: Circle given. In this Problem are 4 Caſes, either 


1. Perpendieular to the primitive Chele. . 
2. A Räght Circle perpendicular to a Right Cirde, 

9 1 Cirele perp endicular to a Right on 
Qircle. 1 
4. An Cirels e to an Oblique N 


rel 
: : To * a ce perpendicular to the primitive Circle | 
"I. RULE. 


"Tlie h the Center of the primitive Cirele 1 5 
e and tis done; for the Center of the * 
nn its Pole, 1 80 


cc As E H. N 


; | | pn 7, 4 4 nigh cat perpendicular to a «Right Girde 


_ - 
RUE. 


This i is * 1 FI "ITY a Diameter, perpenticlar | 
to the . or Right Circle given. 


: CASE | | | 


ä 2 . a 
n . 1 . — 1 
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© A 8 E III. 
To FR an 1 Oblique Cirele Eb to a Right FA 
FF cle given. | 
R U L E. 


1 Find the Poles of the given Right Circle, byp Prob 
the iſt, Caſe the 2d, of Stereog. Prob. | 


2. Draw a Circle through thoſe two Poles, 
EXAMPLE. 


AB c D the primitive Circle” 3 
> Given. Fig. II. 


E its Center 
BED a Right Cirele 


„ 3 to draw an Oblique Cirele berpendi- | 
cular to the Right Circle BED given. TOM 


1. Croſs the Right Circle given B ED, with the 
Diameter A C, or lay the Chord of 90 deg. from 


B to A and C, which are the 2 Poles of the right 
Cirele BED. 


2. With any Diſtance, and one Foot in A and "ok 
ſtrike 2 Arches crofling one another in Xx. X ſhall 
be the , and A H . the Circle requir d. 


But "Ban obſerve, That if the Oblique Circle required N 
to be drawn, were ſo limited as to % a given 


_ Ange with the N A C. 


Then take the Sccant of that Angle i in your Cam- ; 


- paſſes, and placing your Compatſes i in A and C, make 2 


Arches croſling one another in X; X ſhall be the Cen- 
ter. Or take the Tangent of that Angle and ſet it off 
in the Right Circle (or Diameter ) BD, from the Cen- 


D ter E to X, and tis done. 


But if the Point H be given, through which this 
Oblique Circle ſhould pals, without | any relation to 
Pp 


"the 


ONES 1 © 
the Angle it ſhould make with the primitive Circle, 
(though that be Virtually given) a Circle ſtruck thro 
the 3 Points A, H, and C, will anſwer the Demand. 


| Todraw an ObliqueCirele perpendicular to a given Ohlique 
Oe = gs 
Ba Find the Pole of the given Oblique Circle, by 
Prob. 1. Caſe the 3d. of Ste re g. Problems. 
2. Through that Pole draw a great Circle, or which 
is the ſame, draw ſuch an Arch as may paſs thro' 


the Pole ſo found, and may interſect the primi- 
tive Circle in Points diametrically oppoſite. 


Na l. £ * A P L E. 

AH C tbe 33 GS I > air 

ABC an Oblique Circle 5 Swen. v ScCenters. 

Tis required to draw an Oblique Circle perpendi- 
ceular to the Oblique Circle ABC given. 


by Prob. iſt. Gaſe gd, 5 9 

2. Lay a Ruler over the Center I, any-wiſe, cutting 

„ primitive Cirele in D and G, a Circle ſtruck 
through the three Pointe D, E and G, ſhall be 


1. To Fd E the Pole of the Oblique Circle given 


But here obſerve, That if the Point K ( inthe * „5 
Oblique Circle) be given, then draw a great Circle 
thro the 2 Points E and K, by the 4th Probleme. 
And if it be required that the Circle paſſing thro? 1 
1 the Pole E, ſhall alſo make a 2 Angle with the 
primitive Cirele, it may be done by the 3d. Prob. 


cn 


PROE. vr. 


R * = — wein 
n 3 TEL 2 1 
e 


4 * Aa 4 
E 3 
r ä 


1 17 fy any quantity of Degrees an 4 Pao Cirele. 
SE... this Problem are * Caſes. 
. on the mate Cirele. 


: 2. Ona Right Circle. 
| * On an Oblique Circle. 


CASE I 


„ Ts 1 ” F ＋ any number of Degrees « on the primitive Cirde. 


RULE, 


| - Yds from vour Line of Chords 4 to chat IL 
_ the number of Degrees you would lay off, and cranſ- 

ter it tothe primitive Circle, and” tis done. This needs. | 

no ä % 


CASE u. 

'Þ I FL any y number of Degrees on 4 25 circle. 
RULE 3 
Take the 1 of n Aide neo ant hav 


0 off, and put it off in the Right Cirels From the 6 Center, | 
and 'tis « _: 


E Xx A M 7 1 E. Plate x. = 

Hs. II. _ 
= A B c D the damen Cirele,E i its s Center ? r 
AE C tbe Right Circle A = 
On this Right Circle A E C, tis required to lay off © 3 
from the Center E 45 „ SN. 1 
Laake the Tangent of its half, vz. 22 d. 307, and lay 
Ws it of {rom E to F, then wall F repreſent 45 542. 2 

TD 


Or 


( I I 2 * 1 
or from the Scale of half Tangents take 45 4 and 1 2 
it will reach from E to F. 5 

Or take the Chord of 45 deg. and lay it off in the 
Semicircle ABC, from Bto a, of Ruler laid from D to 
7 x à will cut the Right Circle in E, fo that * F ſhall re- 
=— N the Are a B, vit · 45 455. 


0 A $ E um. 
* TIP 1 any number of Degrees pon an Oblique Circle 


RULE. 


1. Find che pole of the given Oblique Cee, by 
r. Caſe 3 
2. Lay the given Number of Degrees on the primi- 
tive Circle, by Caſe the 1ſt of this Problem. 
Sl a Ruler to the extremities of the Arch laid 
*\down in the primitive Circle from the Pole, and it 
. will cut off a Uke AX in the — Circle, 


Pate XI. ; F * 2 P Z E. 


AB CD the primitive 00 their Centers FE? 
BF D the Oblique Circle <Q are 361 


_ T'is required in the Oblique Cirele BFD, to lay off | 
an Angle of 45 deg. from F. 


1. Through C and E the two Centers, draw the 5 
Diameter CE F A, and therein find G the Pole 
of the Oblique Cirele given, by the iſt Prob, 5 
: _ Caſe - 5 
„ From your Line of ds put 45 Ag. of 3 in the TY 
: Primitive Circle, from A to a _ 
„Lay a Ruler to G and à, and it ſhall cut the Ob- 
8 Circk i in a, 10 r F a 3 45 45. 


The 


"3 


The like may be done for any other Number of De- 
grees, and from any Point, 


the Or thus, Lay off 45 deg. in the oppolite Semicircle _ 
D to BC P, from C to b, a Ruler laid from the projected 
re- under Pole, of the Oblique Circle BF D to , will cut 
the Oblique Circle given B F D in the ſame Point hs 
So that any Arch or Number of Degrees, may be laid off 
in any great Circle given, by the means of either Pole; 
the Demonſtration of this is already giyen in the Theo- 
ole. ric _ of Stereeg. CVs 
P R 0 B. VII. 
by T Meaſure any part of a great Cirel orojefled. In this 
- Problem are three Caſes, and are but the Converſe of 
mi- the — F 
ud 5 CASE I. 


10 we 40 Part of the primitive Circle, f 


RULE. 


"ECW 


1 . you the Degrees; ; this needs no nne 


e oO A o E II. 
2 
. 75 meaſure any part f, a Right circle. 


RULE. 


cut the primitive Circle in two Points. 


e. Take the Diſtance of thoſe two Points in your 
Compaſſes, and apply it to your Line of C hords, 
and it wil new ou its Mealure,  EXA%- 


C 


Take the Arch required to be "meaſured in your : 
2 and apply it to your Scale of Chords, and 


1. Lay a Ruby fa the Pole of the Right Circle, 
to the 2 Extremities of the Portion of the Right 
Circles, whoſe meaſure youPd know, and it will 


(14) 


Plate XI. EXAMPLE. 
Fig. II. 3 


1 would ki the Ane of the Portion of the 


Right Circle E E, a Ruler laid from its Pole D to E, 
cuts the primitive Cirele in B; and laid from D to F, 
cuts the primitive Circle, in a. Take a B in your Com- 
paſſes, and apply it to your Line of Chords, and it ſhews 

Jou the number of Degrees, that E F or its 


= Meaſure. 
I be like for any other Portion great or {mall whe 


ther * the Center or not. 


8 AS E III. 
1 naar any Portion LY an | Oblique Circle | 


RULE. 


th | Find the Pole of the given Oblique Circle. 


2. Lay a Ruler on the Pole to the two Extremitics of 


the Portion, whoſe Meaſure is deſired. 


: 3. The Ruler fo laid, will cut the Primitive i in two 
Points, whoſe Diſtance Meaſured on the Line of N 


Chords, gives what is deſired. 


| I conceive it . 1 _— the Rule 


5 * 


1. dae any et Angle. 5 
| General Rule. 1 


5 4 Spheric 1 in the Projection, is n bs 
= meaſuring that Arch of a great Circle, which is inter- 
| cepted between the two Arches that contain the An- 
gle at a Quadrant's Diſtance from the Angular Point; 
6 that is, the Angular Point being the Pole of the Arch, 
if ſuch an Arch be deforibed in the Projection; If not 
r the Dilance between the two Poles of the 


Circles 


„ 


"a5 


Cireles pay the Angle; and that 3 is the meaſu re 
of the Ang! e required, 


In thi Problem are thee Caſes. or” 


1. Wben the Angular point i is in the Center of the ; | 
| rimitive Circle. 


hen the Angular Point i is in the Periphery of 2 
the primitive Circle. 


2. When the Angular Point is within the Primitive | _ 
1 S but not 3 in the Center. 


0 A 8 E 14 
n To ear an 2 when the Angular Print * in s the 
R U L E. 


Such an n is mesſurel by taking the Arch i it "FU 
tends in 3 rn n W waged age 
— of Chords. ef | 


To meaſures an ge as he 2 Point is i in + the . 
N of the primitive Circle. 0 | 


E * 4 A 2 . | Plate XI. | 

EA B 0 D the Primitive Circle 7 E 2 their 
BP Dan Oblique Circle _ gl iven X Centers. 

ꝝIlzs required to Meaſure the Angle K BH. 

Through X and E, draw the Diameter A C. 

In this Diameter find x the Pole of the Oblique | 

| Cirele BPD, the Diſtance E x or A P, meaſured by 


a Scale of half Tangents is the Meaſure of the Angle 
_ required, 


Atſter the fmemamerP Eor Cz, is the Meaſure of 
the 3 


CASE ; 


Cub) | 


CASE nm. 


0s meaſure an Angle, when the Angular Point is wihio = 
the * Circle, but not in the Center. 


EXAMPLE 


E AB CD * primitive | their Cen- | 


| E 
_DPGB an Oblique > irele, SE ters * 
Y ven. 


LOG F an Oblique \ 
Is required to meaſure the Angle FGB., 
1. 1 E and Y, and alſo through E and X, draw 
2 Diameters, and in them find and x, che Poles a 
of the two Circles conſtituting the Angle, 1 
Prob. I. Caſe III. 8 
2. Lay a Ruler from G, the Angular Point to x and 
J, which ſhall cut the primitive Circle in a and 
m, the Diſtance n taken in the Chords, is s the : 
— meaſure of the * required. 5 


The fine Method i is to be N ifs it were requi- 
red to Meaſure the Angle B H K, conſtituted by a Right 
Circle and an Oblique, vi4. A Ruler laid from H, to F 

and x, the length of the Arch in the Primitive Circle, 
intercepted between the Points cut by the Nunn, thall | 
de the Meaſure ot the * 


P R ol B. IX. 
1. draw a Parallel Cirdle. 
D E F 1 N 1 T I 0 N. 
Parallel Cireles: tha Globe, a ck which divide . 
5 the Surface of the Globe into two uncqual Parts, and 


are always Parallel to ſome great Circle. Parallels on 
. the 1 are the Repreſentation | of theſe, a 


FFP 


(a4 by 

| In this Prob, are three Caper 3 6 aue, 

4 a L E. Parallel to the Primitive Circle. 

2. Parallel to a Right Circle. 

3» THI * to an Oblique — 
0 A 8 E I 

1. draw « a cri paralle to the primitive 2 rele. ; 
N UL E. 


7. This is * Eh taking the Tangentof half this Pa- ? 
rallets Diſtance from the Pole, and therewith (one 


; N tis s done. „ | 
on EXAMPLE. Plate XII. 


is B C D, the primitive Circle, Ei its ebe J 
Ti required to draw a Circle parallel to the primi- 

1 tive, and 30 deg. diſtance from i it, chat is, 60 deg. from 
the Pole. 55 
Take E F equal to che Tangent of 30 deg. and with ; 


Circle F G n M, and tis done. 
8 A 8 E u. 


. - 
. „ e 
* — wo AE Ve, 3 . "IA 
W 3 EL N 4 4 « 
S y 4 An -- wg? 2 N r 
2 A "Sn : 8 6 Be 
OT i I” — 


To ry 4 Circle paralle to a Right 2 el. : 
RULE. 


WW 
as 
3 
F53- 
sl 
* 
* 


| 1 8 the Chords, ny off _ Parallels Diſtance e 


Ways, marking the Points, 
> \ Take the Tangent of that Parallels Diſtnace from : 
the Pole, in your Compaſſes, and put one Foot 
in the two Mui betore, Noted | ſucceſſively, 
"Rs ſtr ike 


Foot being placed 3 in the Center J. deſeribe a Circle and. - 


Fig. IV. i . 


chat diſtance, one foot being placed in * deſeribe the 1 


from the Pole of the Right Cirele given, both 5 


Fares 


Arie 2 aka cutting one another; the Point o of 5 
Interſection, ſhall be the Center of that Parallel. 


or th, Croſs the Right Circle given with = Diame- 


b fer at at Right Angles, which let be produced ; i the | 
he Angie wich tb rout a and ſet 


it 8 in this Diameter, from the Center on that ſide 


the Circle ſhould be drawn, and it ſhall give the Cen- 


Plate MI. "EXAMPLE =, 

Fig. IV. 

_ ABCD the primitive Circle, E its Center, 
1 Circle. 

Tit required to 27 Circ parſe . n l he 


=_ Circle BED, ar 40 > deg. diſtance from it, or 
= "Wy Pole C. 8 EI 225 


4. Lay off « O deg. blem C. te K and "AN 


2. 1 hs 3 of 50 deg. and n the foot 
d to that diſtance, in Land 


E — 2 Av es cutting one another in L. 


. "tho the Secant of 50 he. 0 the Parallels diſtance from 
the Pole) ſet off from 1 ror will 


* to 15 9 W 
2 A SE IT. 
To draw « a E rele parallel to an oblique aud. 
RULE. 


From the Seals of half Tangents, lay off the Pa- 5 
rallel Diſtance from the Pole of the Oblique Qircle 
given, both. ways, in that Diameter of the Primitive 


Circle, which paſſes through the Pole of the given Ob- 


| lique Circle, then Note thoſe —__ . | 


G9.) 


_ Points bilſeated, g gives the Center of the Parallel. | ' 
Plate XII. 4 XAM?P L E. 


Fig. V. 
ABC the Primitive 
'DFBanOblique | Pom: 5 IF cheir Centers 


Ts ed to draw @ Parallel to the Oblique Gra, 


DFB. 40 deg. n it, or 50 deg. * ** 5 : 
its Pole. | "7 


Is Find 8 the Pole of the given Oblique Circle 8 
DF B. by Prob. I. Caſe III. ee 

2. Meaſure E G, by a Scale of half Tangents ( orby F 
a Scale of Tangents, doubling the Angle you find 
it) and ſuppole it to be 24 deg. then take the 34 
 deg-|-50 deg.=84, and lay it down by a Scale 

ET Walt Tangens from E to n, and take 50 deg. 
5 ae lay it off in the Line A C, from 
E to m, in n ĩs the Diameter of this Parallel biſſect 
mn ino, o is the Center required. Or the Tan- 

gent of half 84, vig. 42 ſet off from E, will reach 
ton, and the Tangent of 8 deg. put off from E, 
will reach to . Then with the Center „ and 2 
0 Radius 0m, deſcribe the Parallel. 


ROB. x. 
T Ae any Areb if « a Parallel projefled. { 
bn this Problem there are e three Caſes. . 0, OY 1 5 


82 1. When tis Parallel to the Primitive Cirele. | 
2. When tis Parallel to 5:0 bar A 
* * * tis Fim to an O * . 


LS, "9 — Cale Je DEB. | 


C9 
CASE L 


"I To me ure ay Arch of a Parallel to or in. Circle. 
| RULE. 


A Ruler laid from the Pole (or . of the pri- Z 5 


mitive Circle ) to the equal Diviſions in the Periphery 


of the primitive Circle, ſhall cut the NN De- : 


. wenn in the Parallel. 


0 A $1 E u. 
| To 2 an Arch of a Paralle to «nh Ciel. 
| Plate xIl. 3 
Fg. IV. EXAMPLE. 5 


Suppoſe I were to Meaſure or Divide the „ Parallel 
fm Cc the Pole of — 


KIL, which is 50 de 


RULE. 


5 15 Deſcribe a ire le parallel to the güde Circle, ts 
zs far diſtant from the Pole in which the Eye is, 
as the parallel KI Lis from C, the Pole of the 


Right Circle D EB, 50 deg. and conſequently di- 


ſtant from the oppoſite Pole, in which the Eye is 
ſuppoſed 130 deg. Take the Semi · tangent of 130 
deg. (or which is the ſame) the Tangent of 65 deg. 
and with your Compaſſes open d to that Diſtance, 
: _ and one Foot in the Center E, deſcribe a Circle. 3 


5 2. i Ruler laid from c. to the equal Diviſions of 


that halt of this Circle, which is parallel to the 
Semieirele B AD, ſhall cut the Parallel K I > 1 


or {|| 


fo its * as 


To: 


ey \ 


0 a . laid from A, the other Pole of the right 
CircleDE B, to the equal Degrees of that Semicircle 
which is rallel to B CD, * — — or 


meaſure the — KI L. | 
0 A S E III. 


To ae, any Arch, of r Parallel to an Oblique Circle. | 


E * 4 1 7 K E. Plate XII. 
* Fig. . | 
5 Suppoſe I were to meaſure, or divide the Parallel 


m R parallel to the Oblique Circle DF B, and di- 
ſtant from its Pole G, 50 deg. A Parallel to the Ho- 


rizon muſt be deſcribed, as Sch diſtant from the Point 


or Pole in which the Eye is, viz. 30 deg. and conſe- 


quently diſtant from the oppoſite Pole, in which the 

Eye is 130 deg. take therefore the Tangent of 65 deg. or 

Semi tangent of 130 deg, and deſcribe ſuch Circles as 

in the 2d Caſe. A Ruler laid to G, and the equal Di- 
viſions of this Circle (parallel to the Primitive) ſo de- 

ſeribed, ſhall divide the Parallel m R 15 into correſ· 


pondent Degrees or Parts. 


Other Methods for doing the ſame thing, you un En 
in what J have ſaid in the Theoretic part of — 5 


5 phic nes to which I fer you. 


* 1 —_ denied the wing of theſe Paral 
lels, mentioned in the 2d and 3d Caſe, ſince they 
would run beyond the Limits of the reſpe&ive 
Figures, and becauſe it is fo very eaſy to on- 


. chem: as drawn. 


on THE 


e TRIANGLES. | 5 


PROB. "I 


""_ 


W 


21 1 6 


. od. Angles $B B 


CASE I. 


with the Semi- tangent of 65 deg. the compli- 
with the Tangent of its half, viz. 32 d. 300) Fig. 


one Foot of the Com es being placed i in Caſe 4 5 
_ the center, deſeribe a Circle parallel to the 


- | -"Wp thro? Band Pdrawa 8 * and 'tis done. 


Stereographic P r ojeation 45 


Several Caſeri in Right Angled ; D 


X 3 — 2 FRED BA | Ma ge 5 
| The ome 0 Zegs given, fo find the two Oblique Angles and | 


Teresa B P. 


Suppo 0 the * ABbelaid of in hs Primitive Cir- 
25 a hn. thro* A draw a great Circle at Right Angles to 
AB, which will be a Right Circle or Diameter; then 


ment of PA (or which is the ſame thing Mate XIII. 


primitive, cutting the perpendicular A P in P. Laſt 18 


The 


"Ev 


N Meaſure the things required. © 


ypothenuſe B P 7 
The 2 . by rſt 


CASE II. 


: Suppoſe the * BA, laid 33 „ ; 


'* Circle, the Point B being &f the Center. 


a The primitive Circle bei drawn, and likewiſe the 
right Cirele, in which you n to lay 

; _ BA; from the Center B, take 4 Plate XIII. 

2000 nt of 15 deg. or Semi-tangent of Fg. J. 

4 g. and lay it in the Diameter from Caſe II. 

14 8 to A; then draw a great Circle, paſſing 

_ thro the Poles of the Are B A, and the Point A, lit 
will therefore be perpendicular to BA: In this Cir- 

cle lay off A P=25 deg. by means of its Pole. Laſtly, 

draw a Diameter thro' P and B, and tis done. 5 


1 To Meaſure the things required. . 

© Hy nuſe BP 
5 The + Le bog p gown meaſured by Prob. T1 
c A SE I. | 


| Suppſ the Leg A B, laid Ai in a Diameter, or Right 
Circle, the print B being not in the Center, but ot «ny 
point aff woned i in that Diameter. e 


1. By the help ofa Scaleofhalf Tan- b XIII. 
gents, la to reſent «3 
ps, * % 57 % MOI! Go... 


and ; uf A, deſcribe a great Circle, Which 1185 


5 is therefore 1 ae to B A, and therein 
alure AF=35 43. bym means 41 its Pole. 


. Eft 
* y N 18 
1 

>” ö f © 


( 124 _ 


\. Laſt Y, a 0 Cirele truck throu * the Points 


B and P, anſwers the Problem. 


The geg ant ur- Pand B, engel 


by the 7th and 8th Froh. 


Mete, That the Leg AB, . laid down i any 


Oblique Circle, either from its Interſection with 
the primitive Circle, or from any point given 


3 my which I forbear to inſiſt upon, not doubt 
Ing but the Reader, knowing what was done be- 55 


e fore, will N apprehend, 
P R 0 B. II. 


Le K 8 and oe of the acute Angles given, to 


0 N the other "MR" Angle, and two Bo 
| EXAMPLE. 41 


| Given' B=6odd mY * 
te 1 2 Angie B. | 


A 


5 0 Ther are ven Varieties I tall only Inſtance in ro. 7 


CASE I. 


* 2 
- » at 5 2% 
3 r * 
F . 


| Where the Angle P given, 1 . in the Porte Ft the 9 


5 ele. 


: That XII. * \ View the point p, describe a Pan- 5 
Hg. II. tl to a Right Circle at 60 gre di- | 


2. Draw a wa gre Circle through P, making an Angle 3% | 
: „with the primitive Circle, and cutting _ 


3. Through 


of 50 
_ the parallt ir 27 B. je 


2 
9 4 


* 


r 


- a 6 
1 5 
* . 
4 
+. 
; « 
; 
9 1 
+ — . : 
SY ; 
= 1 
1 « : 
2 . 
Sand 


1 

8 
* 4 — 
. 
* at 
7 

* 
* 
.N 
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E- - 
3 * 
*. 

Wi 

2 x 
1 8 þ 

— 
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.. 
* 
2 7 


9 
11 


9 


6 Ga. 
OY 


Given PA. 16. deen. 


"X is} 


: 3 ; Through the Center of A, primitive ant point 


B, draw a Diameter, cutting the drama Cir- 
cle i in A, and tis done. 


CASE I 


Where the Point p 1 given at Meare. 1 


1. Through P, and the Center of the Plate XIII. 
primitive Circle, draw a Diameter: Fig. II. 
or Right Circle. Caſe II. 


2. By Prob. 2d of Stereog. Prob. ſtrike a great Cir- 
cle paſſing through the point P, and making an 
Angle with the Diameter drawn through P, of -- 


50 deg. 


3. By the help of the Pole of this Circle, meaſure 7 


5 4. Through the Poles bf the Diameter paſſing thro . 


P and the Point B, ſtrike a great Circle cutting. 7 


the Diameter in A, and tis done, . 
Ihe parts required, may be meaſured by the ole.” 
1 of the a and. 8th Prob. of ng Prob. 


4 A Leg with its 8889 Au. given to fp nd the "et 


EXAMPLE. 


Angle B. Caſe * 
1 3 W only in two Caſes. 


= 2 


\ 


8 15 A. the Leg P A, is projected i in che primitive 
Yo Cirete do this; ©. 


1. From P, lay off P A5 deg. in the primitive 
„„ 


2. Through P, draw a ou Circle, making an An- 
gle of 36 dg. | 


2. Through A, draw a Diameter or ; Right Cirele, 
and 'tis done, 


. n 4 
N 
EW > T 
M a 
a * 
A * 


PB, geen. 5 


kT Where 


: _ 8 3 7 — r 1 = — 4 
8 Wr % . 3 "Is 14 V CT OE * G _—_—_———— 2 N 

Oo TY n q Tak: . n 

1 1 — — n 2 9 3 * * 2 * 17 2 * e 3 * 

R 42-7 205 — Go.” 8 2 3 " 2 8 , 1 — 
oe WS. 3 8 — Ta I, et co „„ JR 2 — * 1 — 
2 F 3 N 2 N N e . a 
60 8 82 y 4 x 5 


. +44 By ge 


EIT AIRES" 


"hs * 
: 
4 


2. Where the Leg AP 2 io the Diame- 
ty, , the pojut Pong in che Tanger, 


| ” Plate XIV. hs Dive: a later, Pr Hom the 
Fig. I. Center, lay off the Tangent of 25 deg. or 
5 Semitangent of 50, from the center P to A. 


i 2. Draw another Diameter, making with the given | 
Diameter, an Angle of 30 deg. 


3. Thro the Poles of the given Diameter, in which 

P As projected, and point A, ſtrike a great Circle, 
3 2d Diameter in B, thenis PBA the 
was 2 who # mth may be meaſured 


oy RON IV. 5 
Th Hpothem, and one Teg given to find the rel. 


—_ : K XAMP Z E. - 
= Plate XIV. 


= " | Given * P. 528 7 Jo | 7 * A, 
—_ Fi is * Reg 2 d 


| TR 3 foal tale Nori ce only © 7 * L | 0 
I. Where Bis inthe Peripbery of t the grieve 2 
| 2 Where” tis in the Center, 


CASE L 


1. Peſeribe a | Parallel to a Right Circle, whoſe Pole = 
B, is diſtant from B, 46 deg. 7 
2. Deſcribe a Parallel to the primitive Circle, diſtant 2? 
from the Center, by the Complement of PA, Ul | 
53 deg. which may cut the former Parallel in P. 
2. Through the Center of the primitive Circle, and 
the point P, draw a Diameter cutting the Fiui- 
I 1 0 r, anne NN 5 
1 altly, 4 hrou P, deſcribe a irele, 
and tis done. 4 w CASE 
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CASE 1. 


1. Draw a Diameter. * XIV. 5 
2. On the Center B, with the Semi- tan- Fig. II. 
gent of 46 deg. deſcribe a Circle pa- Caſe II. 
_ rallelto the primitive Circle. CE 
3. Deſcribe a Parallel to the firſt Diameter, diſtant 
from its Pole by the diſtance of the Complement 
of PA, which will interſe& the Parallel to the 
primitive Circle P). 
4. Through the Center of the primitive Circle, and ; 
point P, draw a Diameter. 
9 Through the Pole of the firſt Diameter, and point 5 
P, draw a great Cirele, and you fall have the 
Triangle BPA. 
Whoſe unknown our may be meaſured by Prob. 7 8, 
of * Prob. 


P R 0 B. 35 
4 1 with its opp aſe ite Ang given, to e the 0. | , 


r Au E. 


| Plate XIV. Given Angle B=24d. 40 0 AB. 
Eg. II. PA 16. 17 


N Drau an Oblique Circle, 8 an 1 with WO 1 | 
the primitive, at the run B, of 24d. 400 by Prob. — 6 


2. of Sterecg. Prob. 3 
5 2. With the Semi- tangent of 72d. 400. the Comple- 


ment of P A, one Foot being in the Center, dra x | „ 
a Circle parallel to the primitive, cutting the Ob- _ "ah 4 


lique Circle in P. uz 
3. Through the Conti of the primitive Circle, and 

point P, draw a Diameter, or Right Circle, cutting 

the primitive Circle in A, and * tis done. L 
R 2 The 


(rx 128 35 
\ The parts required, are meaſured by the 7th and Sth 
Prob, of ey Prob. = 


'P R O B. vI. 
Both 2 Angl es given to find the 1. 


BXAMPLE. 5 


drawing the Oblique Circle P A. 


2. Find the Pole p, of the Obuque Circle P A, by Prob. 


1. Caſe 3. of Stereog. Prob. 


© 3 Through p, the Pole, draw a great Circle, ſo that 5 
tit may make with the primitive, an Angle of 46 
deg. which will cut the R P Al in 1 A, 2 


| and tis Ane. 


The three a . "h Vite A B, B p p Aa are 


meaſured = the FOR Prob, of 1 Prob, 


7 Plate XIV. GirenB=ods, ger wy . | 


a By Prob. 2. make the Pa 59 dege by 


ED Given BP=34d. 75 92 * 
; „ eqd. 
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Obie Spherical Trims 
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ROB. vi. 


Two Sides, ad an WE oppoſit te to one of them 5 


given, to N the Triangle, and "ne the 
> | 
| . . F 4 M P £ E. 


DP=2; | Plate XIV. 
„ BD. „ 
Mie, That this cas is . there being tro 


| Anſwers, but by the Projection, you may give both. 


1, Make the Angle PB D 30d. 7), by Prob, 2. Caſe 

2. by drawing the Oblique Circle BD, | 
2. On the primitive Circle, lay off BP, 34 deg. 50. 
3. Draw a parallel Circle diſtant from P, 25d. 30m. 


cutting the Oblique Circle in two points, D. D. 


4. Through P, and each of the points D. D. draw 
great Circles, and you have two Triangles BP D, 
BP Ps in one of which the Angle D is acute, in the 

other Obtuſe, ge. 185 5 Hl 


— —— ˙ P OA ANAARIIn,-\;C 


8 | 
. 4 
BE * — ” 
= 
' 
A : : : 
I a 
„ 5 "Ss 
1 
1 o . 
4 ” PORTS: * Wes 1 5 


1 | ET ONS - dine Bras b 
1 Plate xv. , B= 0 ed 


- 8 * : 7 N „ 4 
« 8 2 : 2 ob 1 1 "Fe, £5 Led EARS = #4 n 2 2 
* K £ * 5 "P 7 
* n Nan Pk „ l 


The — romire, may be meaſured by Prob 7 or ; 


ROB. vnd. 5 


5 Timo Angles, ads Side 4 ite to one of them given, f fo 
| Fey #68 Triangle * Ind the rift. 


EXAMPLE. 


5 Given R Pe gd. 107 = 
Plate XV. B40 © dae. p D, 
tg. _ . \D=50 oo 


1 By Prob. 2. of Stereog. Prob, make the A gle 5 B bl 
S to 4odeg. by drawing the Oblique Cine B P. 
2. Draw a parallel to a Right Circle, diſtant from B 
So dg. cutting the Oblique Circle i in P, by = 


5 


9. of Stereog. Prob. 
3. Through P, draw a great Circle, ſo as to male 
an Angle of 50 deg. as BP; and 'tis done. 

The things required, are meaſured by Prob. 7 an 
8, of Sereeg. Prob. 


ROB. Ix. 


Two Legs with an 2 Angle included, to pope the , 
8 dle and find the reſt. . 8 5 


EXAMPLE. 


"41 Draw an Oblique Circle BD, ankle” an 3 
with the 8— * deg. by Prob. 2. of 


Ry er 0 88 25 . 
| 2 a 


ws Cup) | 
4 Make B P —60 deg . and by help of the Pole. 
ro bf of the Oblique Circle B D, make BDU) dg. 


/ 3. Through P and D, draw a great Circle, = tis 1 


done. 


| 4. x ap are — Prob 7 and 
#4 of Stereog Prob. 


ROB. * 


* An les and 4 Side cnduded inen, to 0 a the 
EE and find the ret. : * as 


#24 MEAL. 


BP 60 10 Fig. * 


1. Make BP=60deg. 10% by 5 6, Caſe I. of 

_ Stereog. Prob. 

2. Make the Angle BP D=118 deg. od, by 3 
the Oblique Oirele PD, and at the point B, 


| Given B 40 #30 M8 
P 118 os © Rog Plate Xv. | 


——ꝓ——ͤ — — 


make the Angle PBD = 40 deg. by Prob. a. 


which two Oblique Circles will interſe& inD, 
and tis done. 


The parts required are meaſured by Prb 7ands. of 
aeg. Prob 0 . 


ROB. 'Sl.- 


Dees Si &s being given, to projet the 2 and 15 
= _ the e LS 


EXAMPLE. 
| GirenBP= 6od 10 256 " 


_.DP=46 
| Toke wall a 


e IP, Plate v. F xz 
5 On 1 
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$ 2. Draw a parallel Circle at 60d. 100 diſtance from 
B., and likewiſe in another at 46 d. 12! diſtance 
from D, cutting each other in the point P. 


3. Through B and P, and likewiſe through D and P, : 


draw a great Circle and *tis done. 


5 Note, That in the Triangle HIK, mk by the Cir- 


cle's paſling through the Poles of the ſides B D, 
B, and DP; H l is the meaſure of the Angle 


B, HK the meaſure of the Angle D, KI the 
Supplement oſ the meaſure of the Angle P, which 


"0 _ be meaſured by Prob. 7. of Sterecg. Prob. 
'# R 0 B. XII. 


Three Angles being given, to l a Triangle, ad con- 


Jequenth to ; meaſure Foe Sides, 
-: KUL E. 


| were ſides, project the Triangle B DP. 
Then meaſure the ſides of the Triangle H I K, made 


BY by three Arcs paſſing through the Poles of the fides 
DB. BP and DP, and you have the Angles of the 7 
Triangle required; fave that the greateſt tide is the WW 
Supplement of the greateſt Angle in the Triangle 
B P, and conſequently of the greateſt fide i in the | 
TO * 10 IA . 
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U. 05 che primitive Cirele, wks B D=874. 205 
4 the greater given Side, by help of a Line of Chords. 


With the three Angles of oiven, as if they * 
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